PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-295294 
(43)Date of publication of application : 09.11.1993 



(5 Dint CI. C09C 3/12 

C01B 13/14 
C01B 33/18 
C01B 33/20 
C01C 3/11 
C01C 3/16 
C04B 41/83 
C08F230/08 



(21 Application number : 04-101470 (71)Applicant : NIPPON SHOKUBAI CO LTD 

(22)Date of filing : 21.04.1992 (72)Inventor : KURAMOTO SHIGEFUMI 

YONEDA TADAHIRO 
FUKU TAISEI 
UENO TSUNEMASA 



(54) SURFACE-MODIFICATION OF INORGANIC MATERIAL 

(57)Abstract 

PURPOSE: To improve the wettability, dispersibility or adhesivity of an inorganic material to an organic medium 
CONSTITUTION: The surface of an inorganic material is modified by bringing the material into contact with a 
silicon-containing polymer (P) soluble in an organic solvent, having a number-average molecular weight of 1,000- 
1,000,000 and having a structure containing at least one R30 group (R3 is methyl, or ethyl, etc.) and at least one 
Si atom per one molecule wherein the R30 group and the Si atom are bonded with each other to form an Si-O-C 
bond and a part or total of the Si atoms are directly or indirectly bonded to the main chain through the Si-O-C 
bond. 
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* NOTICES * 

JPO and NCKPI are not responsible for any 
damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] Even if few per molecule, one R3 O set [R3 A hydrogen atom, Or an alkyl group with 1-20 C, a 
permutation alkyl group with 1-20 C, A cycloalkyl radical with 5-10 C t a permutation cycloalky! radical with 5-20 C, 
An aryl group with 6-20 C, a permutation aryl group with 6-20 C, an aralkyl radical with 7-20 C, one sort of 
radicals chosen from a permutation aralkyl radical with 7-20 C, an acyl group with 1-20 C, and a permutation acyl 
group with 1-20 C — it is — R3 the case where more than one are in 1 molecule — two or more R3 It may be 
mutually the same or you may differ. ] The surface treatment approach of the non-element material which 
contacts the silicon-containing polymer (P) which has at least one Si atom, has the structure which a part or all Si 
atoms have combined with the principal chain directly or indirectly through Si-O-C association while R3 O set and 
Si atom join together and forming Si-O-C association, is meltable to an organic solvent and has number average 
molecular weight in the range of 1,000-1,000,000 to non-element material. 

[Claim 2] at least one sort chosen from the reactant organic radical (2) shown by following general formula (Z-1) - 
(Z-8) while a polymer (P) has R3 O set — having — this — the surface treatment approach of non-element 
material according to claim 1 that Z sets combine with Si atom through O atom, and form Si-O-C association. 
(Z-1) CH2 =C(R1)-COOR2 -(Z-2) CH2 =C(R1)-CO-(Z-3) CH2 =C(R1)-R2 -(Z-4) CH2 =C(R1)-CONHR2 -(Z-5) 

(Z-7) CH 3 -CH-R' - 

\ / 
O 

(Z-8) CH 2 -CH-R' -CO- 
\ / 

CH2 =C(R1)-CONHR2 -CO-(Z-6) CH2 =C(R1)-R2 -CO- ° 

R1 is a hydrogen atom or a methyl group, and the organic radical of the range with 1-20 C divalent in R2 among 
[general formula (Z-1) - (Z-8). ] 

[Claim 3] Non-element material is a periodic table HIa group and lb— lib. The metal raw material which consists of 
one or more sorts of metals chosen from a group and a VIII group; the surface treatment approach of the non- 
element material according to claim 1 or 2"which is at least one sort chosen from oxide, hydroxide, sulfide, carbide, 
nitride, sulfate, carbonate, phosphoric acid salt, and ferrocyanide;, and carbon. [ of one or more sorts of metals 
chosen from a periodic table Ia-Va group, an Ib-VIIb group, and a VIII group ] 

[Claim 4] The surface treatment approach of non-element material given in either to claims 1-3 whose non- 
element material is fillers. 

[Claim 5] The surface treatment approach of the non-element material according to claim 4 which uses a silicon- 
containing polymer (P) at a 0.1 - 30wt% rate to a filler. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface treatment approach of non-element material. 
Furthermore, inorganic filler; or the coating with which this invention is used for a rubber molding material, a plastic 
molding compound, a coating, etc. in detail, Front faces, such as a non-element material Plastic solid which applies 
adhesives. a binder, a sealing agent, etc., are made to make it lipophilic. In order [ which receives the organic 
medium which constitutes said rubber molding material, a plastic molding compound, a coating, adhesives, a sealing 
agent, etc. ] to get wet, to improve ******** and to raise the adhesive property of the interface of an organic 
medium and non-element material It is related with the surface treatment approach of contacting a specific 
polymer (P) to non-element material. 
[0002] 

[Description of the Prior Art] Conventionally, in the rubber molding material, the plastic molding compound, the 
coating, etc., many fillers which consist of non-element material for the purpose of loading, a light weight, 
reinforcement, sliding nature (skid nature), conductivity, piezoelectric, magnetism, fire retardancy, coloring, 
concealment nature, rust-proofing nature, etc. are used. Moreover, a coating etc. is applied to the front face of the 
Plastic solid which consists of non-element material, and it is used for various applications. Since the front face is 
covered by the hydroxyl group or the water of adsorption, if these inorganic raw material is lacking in oleophilic and 
remains as it is, it gets wet and it has the trouble with an organic medium that the dispersibility to the inside of an 
organic medium and an adhesive property with an organic medium are bad. 

[0003] Then, surface treatment of a filler, a substrate, etc. which consist of non-element material is carried out by 
the higher-fatty-acid; surface-active-agent; silane system, the titanium system, or the aluminate coupling agent, it 
gets wet, to improve dispersibility or an adhesive property is tried, and practical use is presented 
[0004] 

[Problem(s) to be Solved by the Invention] Reinforcement the surface treatment effectiveness of non-element 
material is inadequate, for example, lacking [ in the adhesive property of the interface of non-element material and 
an organic medium ] and sufficient in the above-mentioned higher fatty acid or a surfactant for rubber goods or 
the plastic which are obtained eventually is not obtained, or, also in the case of a coating, problems, like 
ZARATSUKI of a paint film and the adhesion of a paint film and a non-element material Plastic solid are bad arise. 
[0005] On the other hand, although the surface treatment effectiveness remarkable in the filler containing Si, such 
as glass and a silica, is seen by the silane system coupling agent among the various above-mentioned coupling 
agents, the surface treatment effectiveness is seldom demonstrated by fillers, such as a calcium carbonate, 
magnesium oxide, and carbon, but the problem of being scarce is in the dispersibility in an organic medium, or an 
adhesive property with an organic medium. Moreover, although the surface treatment effectiveness excellent in 
fillers, such as a calcium carbonate and carbon, is conversely demonstrated in a titanium system or an aluminate 
coupling agent, the surface treatment effectiveness is not demonstrated to the filler containing Si, and there is a 
problem of being expensive. 

[0006] This invention makes it a technical problem to offer the surface treatment approach for the organic medium 

of non— element material which gets wet and raises dispersibility or an adhesive property 

[0007] 

[Means for Solving the Problem] In order to improve the trouble of the above-mentioned conventional technique, it 
gets wet, and artificers find out that the above-mentioned technical problem is solved by contacting a specific 
silicon-containing polymer (P) to non-element material as a result of examining wholeheartedly the approach of 
raising dispersibility and an adhesive property more for the organic medium of non-element material, and came to 
complete this invention. 

[0008] Even if there is little this invention per molecule, one R3 O set [R3 Namely, a hydrogen atom, Or an alkyl 
group with 1-20 C, a permutation alkyl group with 1-20 C, A cycloalkyl radical with 5-10 C, a permutation 
cycloalkyl radical with 5-20 C, An aryl group with 6-20 C. a permutation aryl group with 6-20 C, an aralkyl radical 
with 7-20 C, one sort of radicals chosen from a permutation aralkyl radical with 7-20 C, an acyl group with 1-20 C. 
and a permutation acyl group with 1-20 C — it is — R3 the case where more than one are in 1 molecule — two or 
more R3 It may be mutually the same or you may differ. ] While having at least one Si atom, and R3 O set and Si 
atom joining together and forming Si-O-C association, it has the structure which a part or all Si atoms have 
combined with the principal chain directly or indirectly through Si-O-C association, and the surface treatment 
approach of the non-element material which contacts the silicon-containing polymer (P) which is meltable to an 
organic solvent and has number average molecular weight in the range of 1,000-1,000,000 to non-element material 
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is offered. 

[0009] The silicon-containing polymer (P) used by this invention has the structure where above-mentioned Rthe3 
O set combines with Si atom, and forms Si-O-C association. The polymer (P) may have the polysiloxane structure 
two or more Si atoms come to carry out siloxane association. A silicon-containing polymer (P) has the structure 
which a part or all Si atoms have combined with the principal chain directly or indirectly through Si-O-C 
association, this Si-O-C association should have hydrolysis nature — the R3 O set combined with Si although it 
comes out — comparing — the molecular weight of a principal chain — dramatically — large — three-dimensional 

- bulk — since it becomes high, hydrolysis nature is controlled. 

[0010] The example of association between Si atom and a principal chain is the following divalent associatioa 

- O— COOR2 O— COO— R2 O CONHR2 O— R2 COO-[R2 is the divalent organic radical of the range with 1-20 
C. ] 

R2 As an example, for example The alkylene group or permutation alkylene group with 1-20 C of the shape of a 
straight chain, and the letter of branching for example, methylene, ethylene, a propylene, a butylene, and hexylene - 

- Octylene. dodecylene, OKUTA decylene, 2-methyl tetramethylen, a phenylene group with 6-20 C. such as 3- 
methyl tetramethylen, or a permutation phenylene group, -CH2 CHR1-(OCH2 CHR1) q-[q=1-9, and R1 are a 
hydrogen atom or a methyl group. ] ** — oxy-alkylene group;-CH2 CH2 with 1-20 C with which the chain in the 
alkylene group illustrated like was interrupted by the oxygen atom in the location of arbitration Radicals, such as 
[OCO(CH2)5]2- are mentioned. R2 When more than one are in 1 molecule, it is two or more R2. It may be mutually 
the same or you may differ. 

[001 1] The principal chain of a silicon-containing polymer (P) makes carbon a subject, and elements, such as N, O, 
S, Si, and P, occupy [ the carbon atom kept to principal chain association ] 70 - 100-mol % and the remainder. 
When this principal chain exists in the front face of non-element material, it can get wet as the organic medium 
used for a rubber molding material, a plastic molding compound, a coating, etc., and the dispersibility to a ****** 
medium can be raised. 

[0012] In order to raise the dispersibility of the filler in the organic medium used for a rubber molding material, , 
plastic molding compound, a coating, etc., as for a polymer (P). what has a hydrophobic group is desirable. This 
reason is Si-0-R3 in a polymer (P), although it is not clear. A radical is hydrolyzed. it becomes Si-OH radical of a 
hydrophilic property, and it is thought that this Si-OH radical and said hydrophobic group balance, and a polymer 
(P) works like a surfactant, as said hydrophobic group — an alkyl group with 6-20 C (for example, a hexyl group — ) 
A heptyl radical, an octyl radical, a 2-ethylhexyl radical, a nonyl radical, a decyl group, Aryl groups with 6-20 C, 
such as dodecyl, a hexadecyl radical, and an octadecyl radical The organic radical to which aralkyl radicals (for 
example, benzyl, a phenethyl radical, etc.) with for example, 7-20 (a phenyl group, a tolyl group, a xylyl group, etc. 
and C) have direct or this hydrophobic group in a principal chain has just combined with the principal chain. 
Although the amount of this hydrophobic group changes with classes of organic medium, it is more desirable to be 
an average of 1-100 per (Polymer P) 1 molecule. If many [ if there are few these hydrophobic groups, the 
dispersibility of the filler in an organic medium may be small, and / too ], depending on the class of organic medium, 
the compatibility of an organic medium and a polymer (P) will become small, and there is a possibility that an 
adhesive property may fall. 

[0013] As an example of a polymer of having the above principal chains, polyester resin; cellulosic resin; 
fluororesin;, these copolymers, resin which denaturalized in part, such as acrylic resin (meta); styrene resin; vinyl- 
acetate-resin; polyethylene and polypropylene, etc. are mentioned, for example. [, such as polyolefine; vinyl- 
chloride-resin; vinylidene-chloride-resin; polyethylene terephthalate, ] A polymer (P) has the structure which Si 
has combined with one or more carbon atoms which constitute the principal chain of these resin through the above 
divalent radicals. 

[0014] In order [ with the organic medium used for a rubber molding material, a plastic molding compound a coating, 
etc. ] to get wet and to raise dispersibility and an adhesive property, an organic medium and the thing of a polymer' 
(P) to dissolve are desirable. Therefore, what it is more desirable to use the polymer (P) which has a value near the 
solubility parameter of the organic medium used, and has the same chemical structure as an organic medium is 
more desirable. 

[001 5] Si-OR3 in a polymer (P) the radical from which a radical serves as a bond part with non-element material - 
- it is — a polymer (P) — non-element material Si-OR3 joining together by the radical — the inside of organic 
media, such as a rubber molding materiaf, a plastic molding compound, and a coating, — it gets wet and 
dispersibility, an adhesive property, etc. can be improved. Since especially the polymer (P) has Si-O-C association 
between a principal chain and Si, the ionicity of Si atom increases compared with the case where it has Si-C 
association, consequently, Si-OR3 a calcium carbonate, a magnesium oxide, etc. with which effectiveness is not 
seen by the silane system coupling agent currently conventionally used by hydrolysis of a radical and a joint rate 
with non-element material becoming quick — also receiving — the inside of an organic medium — it gets wet and 
improvement effects, such as dispersibility and an adhesive property, are discovered notably. 

[0016] Even if there are few R3 O sets per (Polymer P) 1 molecule, they are one piece, and it is desirable that they 
are an average of 3-100 pieces. If there is no R3 O set, a joint with the non-element material of a polymer (P) may 
be lost, it may get wet, dispersibility and an adhesive property may not be discovered, in the case of the filler with 
an organic medium which will consist of non-element material if many [ conversely / too ], a polymer (P) may work 
in flocculant, and dispersibility and an adhesive property may fall. 

[0017] It is R3 here. A hydrogen atom or an alkyl group with 1-20 C, a permutation alkyl group with 1-20 C A 
cycloalkyl radical with 5-10 C, a permutation cycloalkyl radical with 5-20 C, They are one sort of radicals chosen 
from an aryl group with 6-20 C, a permutation aryl group with 6-20 C, an aralkyl radical with 7-20 C, a permutation 
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aralkyl radical with 7-20 C, an acyl group with 1-20 C, and a permutation acyl group with 1-20 C. As an example of 
R3. for example The alkyl group of the shape of a straight chain, and the letter of branching for example, methyl, 
ethyl, propyl, isopropyl, butyl, and the 2nd class butyl — The 3rd class butyl, hexyl, octyl, 2-ethylhexyl, nonyl, 
Alicyclic alkyl groups, such as DESH1RU, dodecyl, and octadecyl For example, (cyclopentyl, cyclohexyl, etc. and aryl 
groups) (Phenyl, tolyl, xylyl, etc. and aralkyls) radicals (for example, benzyl, phenethyl, etc.), acyl groups (for 
example, acetyl, pro PINIORU, the butyryl, ethoxycarbonyl, propoxy carbonyl, etc.), etc. are mentioned. [ for 
example, ] A permutation alkyl group with 1-20 C, a permutation cycloalkyl radical with 5-20 C, As a permutation 
aryl group with 6-20 C. a permutation aralkyl radical with 7-20 C. and a permutation acyl group with 1-20 C 1 of 
each hydrogen of an alkyl group with 1-20 above-mentioned C, a cycloalkyl radical with 5-10 C, an aryl group with 
6-20 C, an aralkyl radical with 7-20 C, and an acyl group with 1-20 C or 2 or more, respectively for example Acyl 
groups, such as alkoxy group; acetyl groups, such as a methoxy group and an ethoxy radical, and a propionyl 
radical; the radical which it comes to permute with halogens, such as chlorine and a bromine, etc. is mentioned. R3 
When more than one are in 1 molecule, it is two or more R3. It may be mutually the same or you may differ. R3 A 
hydrogen atom, a methyl group, an ethyl group, a propyl group, and butyl are desirable. This is based on the reason 
an R3 O set hydrolysis condensation rate becomes still quicker. 

[0018] As for the number average molecular weight of the silicon-containing polymer (P) used by this invention, it 
is desirable that it is necessary to be within the limits of 1,000-1,000,000, and is within the limits of 2,000-200,000. 
When molecular weight is small, to the non-element material which does not contain Si like a silane system 
coupling agent, the surface treatment effectiveness is small. Conversely, when molecular weight is large, in case 
non-element material is made to contact, it is made to dissolve in an organic solvent, and it becomes difficult to 
carry out melting and to use it. 

[0019] The silicon-containing polymer (P) used for this invention needs a meltable thing for an organic solvent. In 
case a polymer (P) is dissolved in an organic solvent, non-element material is made to contact or melting kneading 
of thermoplastics and the non-element material is carried out by this, a polymer (P) can be added directly, non- 
element material can be made to be able to contact, and surface treatment can be carried out. In the polymer (P), 
a polymer (P) does not have the advanced structure of cross linkage, but that it is meltable to an organic solvent 
shows the thermoplastic property, for example, it can investigate it with the soluble test method in the below- 
mentioned example. If the polymer (P) is meltable to at least one sort of independent solvents of an organic 
solvent or two or more sorts of partially aromatic solvents which are mentioned later, it is good. 
[0020] The thing of nonresponsiveness [ thing / reactant ] is sufficient as such an organic solvent. As an example, 
aromatic hydrocarbon; methyl acetate, such as benzene, toluene, a xylene, styrene, and alpha methyl styrene, Ethyl 
acetate, propyl acetate, isopropyl acetate, butyl acetate, isobutyl acetate, The 2nd butyl of an acetic acid, amyl 
acetate, acetic-acid ethylene glycol monomethyl ether. Acetic-acid ethylene glycol monoethyl ether, acetic-acid 
ethylene glycol monobutyl ether, Acetic-acid methoxy butyl, acetic-acid diethylene glycol monoethyl ether. Methyl 
formate, an ethyl formate, formic-acid propyl, methyl propionate, ethyl propionate. Butyl propionate, methyl 
methacrylate, ethyl methacrylate, Cyclohexyl methacrylate, ethyl acrylate, butyl acrylate, Ester, such as 2- 
ethylhexyl acrylate and glycidyl methacrylate; An acetone, A methyl ethyl ketone, methyl isobutyl ketone, methyl 
butyl ketone, A mesityl oxide, methyl isoamyl ketone, methyl amyl ketone, Ketones, such as ethyl butyl ketone, a 
cyclohexanone, octanone 3, and diisobutyl ketone; A tetrahydrofuran, Ether, such as dioxane and G n-butyl ether; 
A methanol, Ethanol, n-propanol, isopropanol, n-butanol, Isobutanol, a sec-butanol, t-butanol, methyl isobutyl 
carbinol, A cyclohexanol, benzyl alcohol, ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, 
ethylene glycol monobutyl ether, Methoxybutanol, the diethylene-glycol monomethyl ether, diethylene glycol 
monoethyl ether, Alcohols, such as the diethylene-glycol monobutyl ether; A methylene chloride. Aliphatic 
hydrocarbon, such as halogenated hydrocarbon [, such as trichloroethylene, chloroform, tetrachloroethylene, a 
carbon tetrachloride and dichlorobenzene, ]; and n-hexane, a cyclohexane, a methylcyclohexane, and 
ethylcyclohexane, is mentioned. 

[0021] What has the structure where at least one sort of a univalent reactant organic radical (Z) expressed with 
following general formula (Z-1) - (Z-8) has combined with Si atom, namely, has become Z-O-Si through Si-O-C 
association is desirable while the silicon-containing polymer (P) used by this invention has the R3 O set as 
mentioned above. Since the polymer (P) which has the reactant organic radical Z such can form chemical 
association between organic media, it raises more the adhesive property of an organic medium and non-element 
material compared with what does not have Radical Z. Association with non-element material and chemical 
association with an organic medium can be made to generate that it is simultaneous or independently at this time, 
the polymer (P) from the point of making more effective the adhesive property of an organic medium and non- 
element material by chemical association with an organic medium — Radical Z — per molecule — an average — 
even rf few, it is desirable to have one piece. 

(Z-1) CH2 =C(R1)-COOR2 -(Z-2) CH2 =C(R1)-CO-(Z-3) CH2 =C(R1)-R2 -(Z-4) CH2 =C(R1)-CONHR2 -(Z-5) 

(Z-7) CH 3 -CH-R* - 

\ / 
O 

(Z-8) CH 2 -CH-R* -CO- 
\ / 



CH2 =C(R1)-CONHR2 -CO-(Z-6) CH2 =C(R1)-R2 -CO- 



O 
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A hydrogen atom or a methyl group, and R2 of R1 are the same as that of the above mutually-independent among 
[general formula (Z-1) - (Z-8). ] 

When two or more reactant organic radicals (Z) are in 1 molecule, two or more Z may be mutually the same or may 
differ. 

[0022] The above-mentioned polymer (P) can roughly be divided and can be manufactured by two sorts of 
approaches. The 1st approach is an approach of using the exchange reaction of Si-O-C association, and the 2nd 
approach is the approach of carrying out copolymerization of the monomer component which has a polymerization 
nature partial saturation radical. The method of using exchange reaction is the approach of carrying out exchange 
reaction for OH content organic polymer for the main frame formation (b) to a hydrolysis nature ORGANO siloxane 

(a) . R3 O set [R3 of a hydrolysis nature ORGANO siloxane (a) combined with Si atom is the same as that of the 
above. ] It is the silicon compound which **********. OH content organic polymer for the main frame formation 

(b) is a polymer which has the principal chain which makes carbon a subject and contains either [ at least / one or 
more ] hydroxyl or the carboxyl groups in intramolecular. In this exchange reaction, it is made to react by either 

[ at least ] the hydroxyl which the R3 O set part or all that a hydrolysis nature ORGANO siloxane (a) has, and OH 
content organic polymer for the main frame formation (b) have/or the carboxyl groups, and R3 O set is exchanged 
for the residue (following Y) of (b). That is, it is a degree type about a hydrolysis nature ORGANO siloxane (a) (I) : 
(I) OR 3 

I 

— Si— OR 3 
I 

It is a degree type, when it came out, and it expresses and OH content organic polymer for the main frame 
formation (b) is expressed with Y-OH (here, OH is OH in hydroxyl and/or a carboxyl group) (II) ■ 
(ID OR 3 OR 3 

I I 

—Si— OR 5 + Y— OH — — Si— O— Y + R s OH 
I I 

It is the reaction out of which it comes and which the target polymer (P) generates by the reaction expressed. 
[0023] Although a well-known thing can be conventionally used for a hydrolysis nature ORGANO siloxane (a) and it 
is not limited especially, for example The poly alkoxy siloxane and general formula **:R4 p Si(OR3)4-p which are 
obtained by carrying out esterification processing of the silicic acid or silicic acid which processes water glass with 
neutralization or cation exchange resin, and is obtained in alcohol further — R3 may mention above among **[type 
arid, as for two or more R3 [ all ], the same may differ from at least one. R4 It is the univalent organic radical of 
the range with 1-20 C. p is the integer of 0-2. R4 mutually the same, when it is two pieces — or you may differ. ] 
At least one sort chosen from the group which comes out and consists of the silane compound shown, its 
hydrolyzate, and its condensate is mentioned. Since especially the silane compound shown by general formula **, 
its hydrolyzate, and its condensate can compound or come to hand easily, they are desirable. 
[0024] R4 in the above-mentioned general formula It is at least one sort of radicals chosen from the univalent 
organic radical of the range with 1-20 C, and C atom has combined with direct Si. R4 As an example, it is R3. What 
was mentioned as an example is mentioned. R4 When more than one are in 1 molecule, it is two or more R4. It may 
be mutually the same or you may differ. As an example of the silane compound shown by general formula ** For 
example, a tetramethoxy silane, a tetra-ethoxy silane, tetra-isopropoxysilane, Tetra-butoxysilane, methyl 
trimetoxysilane, methyl triethoxysilane, Ethyltrimethoxysilane, ethyltriethoxysilane, n-propyltrimethoxysilane, n- 
propyl triethoxysilane, i-propyltrimethoxysilane, i-propyl triethoxysilane, phenyltrimethoxysilane, 
phenyltriethoxysilane, Dimethoxy dimethylsilane, dimethyl diethoxysilane, a dimethoxy diphenyl silane. Alkoxysilane 
compounds, such as dimethoxy diethoxysilane; Tetra-acetoxysilane, Acyloxy silane compounds, such as 
methyltriacetoxysilane, phenyl triacetoxysilane, and diacetoxy dimethylsilane; A dicyclohexyl dihydroxy silane, 
Silanol compounds, such as a diphenyl dihydroxy silane and an octyl trihydroxy silane, etc. can be mentioned, it is 
used independently or two or more sorts are used together, respectively. Especially, since exchange reaction 
occurs easily, an alkoxysilane compound is especially desirable. 

[0025] As hydrolyzate of the silane compound shown by general formula **, a tetra-hydroxy silane, a methyl 
trihydroxy silane, a phenyl trihydroxy silane, etc. can be mentioned, it is used independently or two or more sorts 
are used together, respectively, for example. Actually, it is not isolated but is used in the form of a silane 
compound, its hydrolyzate, and the mixture of the condensate in many cases. 

[0026] At least one sort of compounds chosen from the polysiloxane as which an average presentation is 
expressed in following general formula ** as a condensate of the silane compound shown by general formula **, for 
example are mentioned, it is used independently or two or more sorts are used together respectivelv 
(OR 3 ) , 

I 

R 4 „ S i 0(40-0/2 -© 



the inside of [type, R3, and R4 — the above — the same — h is [ three or less positive number and h+i of 0 



JP.05-295294.A [DETAILED DESCRIPTION] 



5/21 ^— v 



more, two or less number, and i ] three or less positive numbers. However, R3 When more than one are in 1 
molecule, it is two or more R3. It may be mutually the same, or you may differ, and it is R4. When more than one 
are in 1 molecule, it is two or more R4. It may be mutually the same or you may differ. ] 

Such a polysiloxane is manufactured by the approach of carrying out hydrolysis condensation in organic solvents, 
such as alcohol containing water, that time — as a catalyst — alkali; acidity or basic ion-exchange-resin;aluminum 
203, such as organic-acid; ammonia, such as inorganic-acid; formic acids, such as a hydrochloric acid, a nitric acid, 
and a sulfuric acid, an acetic acid, p-toluenesulfonic acid, and oxalic acid, and a sodium hydroxide, etc. — solid acid 
or a base is used, for example, the thing of number average molecular weight 200-100,000 is used. Using an 
insoluble solid-state-like catalyst for a system in that the clearance after a reaction is easy for especially a 
desirable thing especially is recommended. 

[0027] The principal chain which said OH content organic polymer for main frame formation (b) has and which 
makes carbon a subject is a principal chain with which elements, such as N, O, Si, S, and P, occupy [ a carbon 
atom ] 70 - 100-mol % and the remainder among the atoms kept to principal chain association. Number average 
molecular weight of a polymer (b) is 1,000-1,000,000 preferably. Even if it performs surface treatment of non- 
element material using the polymer (P) which will be obtained if the number average molecular weight of a polymer 
(b) is less than 1,000, when the refining effectiveness may be small and is 1,000,000 excess, there is a possibility 
that the silicon-containing polymer (P) obtained may not dissolve in an organic solvent, or it may not fuse. 
[0028] If it is a polymer containing hydroxyl and/or a carboxyl group as such a polymer (b), a well-known thing can 
be used conventionally, and it is not limited especially. As resin for example Acrylic resin, styrene-(meta) acrylic 
resin, acrylic (meta)-vinyl acetate resin, (Meta) Polyester, alkyd resin, alkyd denaturation (meta) acrylic resin, 
nitrocellulose resin, a polyether, acrylic (meta)-silicone resin, urethane resin, polyvinyl alcohol, etc. are mentioned, 
it is used independently or two or more sorts are used together, respectively. 

[0029] Since the polymer obtained by copolymerizing with radical polymerization nature monomers, such as acrylic 
ester, acrylamides, methacrylic ester, methacrylamide, allyl compounds, vinyl ether, vinyl ester, and styrene, can 
compound or obtain easily at least one sort of monomers chosen from acrylic-acid hydroxyalkyl, methacrylic-acid 
hydroxyalkyl, an acrylic acid, and a methacrylic acid especially as a polymer (b), it is desirable. 
[0030] The monomers used for manufacture of a polymer (b) are carboxyl group content monomers, such as 
hydroxyl content monomer; acrylic acids, such as for example, hydroxyethyl acrylate, hydroxypropyl acrylate, 
hydroxyethyl methacrylate, and hydroxypropyl methacrylate, a methacrylic acid, a maleic acid, and a fumaric acid, 
etc., in addition these monomers and the comonomer which has one copolymerizable partial saturation radical are 
used if needed. As such a comonomer, they are at least one sort of compounds chosen from unsaturated- 
carboxylic-acid ester; acrylamide; methacrylamide; allyl compound; vinyl ether; vinyl ester; styrene; vinyl nitril, such 
as acrylic ester, methacrylic ester, crotonic-acid ester, itaconic-acid ester, maleates, and boletic acid ester, for 
example. 

[0031] By the approach of using exchange reaction, when making a double bond radical and a reactant organic 
radical Z like an epoxy group exist in a polymer (P), exchange reaction of the OH content reactivity organic 
compound (c) is carried out to OH content organic polymer for the main frame formation (b) to a hydrolysis nature 
ORGANO siloxane (a). In this case, exchange reaction can be. performed by the following approaches. 
(1) A hydrolysis nature ORGANO siloxane (a) and OH content organic polymer for the main frame formation (b) At 
the same time it makes it react by either [ at least ] some R3 O sets which (a) has, the hydroxyl which (b) has or 
the carboxyl groups and exchanges R3 O set for the residue of (b) It is made to react by either [ at least ] (a), the 
R3 O set of the part where (a) has (c), the hydroxyl that (c) has or the carboxyl groups, and R3 O set is exchanged 
for the residue of (c). 
[0032] 

I I 
—Si— OR 8 + YOH + ZOH — Si— OY + 2R 3 OH 
I (b) <c) | 

OR 3 OZ 
(a) (P) 



(2) the silicon-containing organic polymer (d) to which it comes to carry out exchange reaction of a hydrolysis 
nature ORGANO siloxane (a) and the polymer (b) beforehand — [ — this polymer (d) is a polymer (P) which does 
not have Radical 2 as mentioned above. ] OH content reactivity organic compound (c) is made to react by either 
[ at least ] some R3 O sets which (d) has, the hydroxyl which (c) has or the carboxyl groups, and R3 O set is 
exchanged for the residue of (c). 
[0033] 

I +Y0B | + Z0H I 

—Si— OR 8 > — Si— OY > — Si— OY 

I - R 3 0H I -tfOH I 

OR 3 OR 3 OZ 

(a) (d) (P) 



(3) A hydrolysis nature ORGANO siloxane (a) and OH content reactivity organic compound (c) The reactant 
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organosilicon compound (e) and polymer (b) which are made to react by either [ at least ] some R3 O sets which 
(a) has, the hydroxy! which (c) has or the carboxyl groups, and come to exchange R3 O set for the residue of (c) 
beforehand It is made to react by either [ at least ] some R3 O sets which (e) has. the hydroxyl which (b) has or 
the carboxyl groups, and R3 O set is exchanged for the residue of (b) 
[0034] 

I + ZOH | + YOH | 

-Si— OR 3 > —Si— OR 8 > — Si— OY 

I - R*0H | - R*0H | 

OR 3 OZ OZ 

(a) (e) (p) 



OH content reactivity organic compound (c) is an organic compound which has at least one sort of one or more 
reactant radicals chosen from the partial saturation radical and epoxy group in which a polymerization is possible 
while having at least one more than per piece of hydroxyl and carboxyl groups, although a well-known thing can be 
conventionally used as such a compound (c) and it is not limited especially — for example, general formula Z-OH - 
- [ — however, Z is a radical expressed with above-mentioned general formula (Z-1) - (Z-8). ] the compound (for 
example, 2 -hydroxy ethyl methacrylate — ) come out of and shown 3-hydroxypropyl methacrylate. 2-hydroxypropyi 
methacrylate, 4-hydroxy butyl methacrylate, 2~hydroxy ethoxyethyl methacrylate, 2-hydroxy propyl acrylate, 4- 
hydroxy butyl acrylate. Ally! alcohol, ethylene glycol monoallyl ether, 2-hydroxyethyl methacrylamide, 2- 
hydroxyethyl acrylamide, a methacrylic acid, an acrylic acid. At least one chosen from 1-carboxymethyl 
methacrylamide. vinyl acetic-acid, glycidol, ethylene glycol monoglycidyl ether, glycidic acid, 3, and 4-epoxy 
butanoic acid etc. is illustrated. The compound Z which has hydroxyl in that exchange reaction occurs easily also in 
these compounds, i.e., a radical, of above-mentioned general formula (Z-1) - (Z-3) and (Z-1) the compound 
expressed is desirable. 

[0035] The above exchange reaction is performed to the bottom of existence of a catalyst or nonexistence. As a 
catalyst, inorganic acids (for example, a hydrochloric acid, a nitric acid, a sulfuric acid, phosphoric acid, etc.), an 
organic acid For example, (formic acid, an acetic acid, a propionic acid, oxalic acid, p-toluenesulfonic acid), etc., An 
organic amine compound (for example, tri ethyl amine, tripropylamine, etc.), an organoalkali metal compound (for 
example, sodium methoxide and a sodium ethoxide — ) A potassium methoxide, potassium ethoxide, potassium-t- 
butoxide, etc., The acid or base of the shape of liquid (for example, Ga 203, TI2 03, Sb 203, aluminum 203, etc.) or 
a solid-state, such as zeolites, acidity or basic ion exchange resin, and a metallic oxide, can be mentioned. Using an 
insoluble solid-state-like catalyst for a system in that the clearance after a reaction is easy for especially a 
desirable thing especially is recommended. 

[0036] It is also possible to react removing the alcohols or the carboxylic acids which the 0-200 degrees C of the 
above-mentioned exchange reaction are preferably warmed by 40-130 degrees C in a solvent and under a non- 
solvent, and the system of reaction does not ask how under application of pressure, ordinary pressure, and 
reduced pressure, and carries out a byproduction by exchange reaction. As a solvent used for the system of 
reaction, if a hydrolysis nature ORGANO siloxane (a), a polymer (b), and a compound (c) dissolve, for example All 
can be used. As a typical thing Aliphatic hydrocarbon, such as aromatic hydrocarbon; hexanes, such as toluene and 
a xylene, a heptane, and an octane; Chloroform, Ketones, such as ether; methyl ethyl ketones, such as halogenated 
hydrocarbon; tetrahydrofurans, such as a methylene chloride and a dichloroethane, dioxane, and n-butyl ether, and 
methyl isobutyl ketone; ester, such as ethyl acetate and butyl acetate, is used. 

[0037] When a polymer (P) dissolves in the used organic solvent as an approach of taking out the obtained polymer 
(P) when a solvent is used for exchange reaction, an organic solvent can be distilled off, or a polymer (P) can add 
to an insoluble organic solvent, and it can take out as a solid-state, but when applying a polymer (P) to a coating 
etc., it is also possible to use it, dissolving in an organic solvent. 

[0038] To the R3 O set 1 mol for example, in (a), a polymer (b) is used for exchange reaction so that the sum total 
of the number of mols of the hydroxyl in (b) and a carboxyl group may serve as a rate of 0.001-1. And it is carried 
out for 10 minutes to 5 hours using a compound (c) to the bottom of a non-solvent the bottom of existence of a 
catalyst or nonexistence, and in a solvent so that the sum total of the number of mols of the hydroxyl in (c) and a 
carboxyl group may serve as a rate of 0.001-1. 

[0039] Since R3 O set hydrolysis and condensation of a hydrolysis nature ORGANO siloxane (a) will arise if water 
exists in the case of exchange reaction, even if it does not make it more desirable for water to exist as much as 
possible and makes it exist, it is desirable to press down to 1000 ppm or less. The above-mentioned 
copolymerization approach for making a polymer (P) is reactant organosilicon compound (R) independence or a 
method of carrying out copolymerization of the copolymerizable monofunctional nature monomer (B) to this. 
[0040] A reactant organosilicon compound (R) has one or more pieces and Si atom for at least one sort chosen 
from inside although expressed with general formula (Z-1) - (Z-6) of the above-mentioned reactant organic 
radicals (Z). An organic radical (Z) and Si atom are the compounds which form Si-O-C association. For example It 
is at least one sort as which the polymerization nature organosilicon compound (K) and average presentation which 
are expressed with following general formula ** are expressed with following general formula **, and number 
average molecular weight is chosen from the polymerization nature organopolysiloxane (L) of 400-100,000. Here, 
polymerization nature shows that it has the partial saturation radical in which one or more radical polymerizations 
are possible. 
[0041] 
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(ZO), Si (OR 3 ). -<3> 
(OR 3 ), 
I 

(zo) , s i o ( 4-. -»-.)/» — ® 
I 

R 4 , 

One sort chosen from the radical as which Z is expressed in above-mentioned general formula (Z~1) - (Z-6), R3, 
and R4 mention above among [type, r — for the integer of 2-4, and t, three or less positive number and u are [ the 
integer of 1-3, and s / the integer of 1-3, and r+s / the number of the range of 0-2 and t+u+v of three or less 
positive number and v ] three or less positive numbers. However, when two or more Z is in 1 molecule, two or more 
Z may be mutually the same, or at least one may differ, and it is R3. When more than one are in 1 molecule, it is 
two or more R3. It may be mutually the same, or you may differ, and it is R4. When more than one are in 1 
molecule, it is two or more R4. It may be mutually the same or you may differ. ] As a polymerization nature 
organosilicon compound (K), in a molecule especially Two or more polyfunctional organosilicon compounds (A) with 
which the same or the radical Z from which at least one may differ exists mutually, the functionality 
organopolysiloxane (F) with which are satisfied of 0.5 <=(M/N) xt<=10 — [ — here, M is three or less positive 
number which sets the number average molecular weight of functionality organopolysiloxane (F), and N to the 
formula weight of general formula **, sets t to general formula **, and expresses the number of organic radicals 
(Z). ] since — choosing — having — one — a sort — using it — a case — **** — ( — R — ) — ( — B — ) — the 
total quantity — receiving — (— A — ) — 0.5 - 60 — wt — % — and — (— F — ) — 0.5 - 80 — wt — % — inside 

at least — one side — this — the range — containing — making — an organic solvent — inside — 
copolymerization — carrying out — making — things — The radical Z expressed with general formula (Z-1) - (Z- 
6) in the polymer (P) obtained can be made to exist 

[0042] As an example of said polymerization nature organosilicon compound (K) For example, meta-KURIROKISHI 
ethoxy trimethoxysilane, meta-KURIROKISHI ethoxy triethoxysilane, Meta-KURIROKISHI ethoxy triacetoxysilane, 
meta-KURIROKISHI propoxy trimethoxysilane, Acryloxyethoxy trimethoxysilane, acryloxy propoxy trimethoxysilane, 
Acryloxy TORIETOKISHI triethoxysilane, meta-chestnut ROKISHI trimethoxysilane, Meta-chestnut ROKISHI 
triethoxysilane, acryloxy trimethoxysilane, Acryloxy triethoxysilane. acryloxy triacetoxysilane, allyloxy 
trimethoxysilane, vinyl phenoxy trimethoxysilane, CH2 =CHCONHCH2 CH2 OSi (OCH3)3, and CH2 =CHCONHCH2 
CH2 COOSi (OCH3)3 etc. — it can mention. 

[0043] As an example of a polyfunctional organosilicon compound (A) Bis(meta-chestnut ROKISHI propoxy) 
dimethoxysilane, bis(methacryloxyethoxy)dimetoxysilane, Bis(meta-chestnut ROKISHI propoxy) diethoxysilane, bis 
(methacryloxyethoxy)diethoxysilane, Bis(methacryloxybutoxy)dimethoxysilane, bis(methacryloxydiethoxy) 
dimethoxysilane, Bis(methacryloxytetraethoxy)dimethoxysilane, bis(methacryloxychloropropoxy)dimethoxysilane, 
Tris (meta-KURIROKISHI chloro propoxy) methoxysilane, tris(methacryloxyethoxy)metoxysilane. Bis 
(methacryloxyethoxy)diacetoxysilane, bis(acryloxy ethoxy) dimethoxysilane, A bis(acryloxy ethoxy) JIFENOKI 
gardenia fruit run, tris (acryloxy ethoxy) methoxysilane, A tris (acryloxy ethoxy) phenoxy silane, bis(acryloxy 
propoxy) dimethoxysilane, Bis(acryloxybutoxy)dibutoxysilane, tris(acry!oxydiethoxy)dodecyloxysilane, JI (meta- 
chestnut ROKISHI) dimethoxysilane, JI (meta-chestnut ROKISHI) diethoxysilane, Tori (meta-chestnut ROKISHI) 
butoxysilane, JI (acryloxy) dimethoxysilane, A JI (acryloxy) diacetoxy silane, Tori (acryloxy) butoxysilane, Bis 
(allyloxy)dimethoxyshiran, tris(allyloxy)ethoxyshiran, tris (vinyl phenoxy) butoxysilane, 2(CH2 =CHCONHCH2 CH2 
O) Si (OCH3)2, and 2(CH2 =CHCONHCH2 CH2 COO) Si (OCH3)2 etc. — it can mention. 

[0044] As a concrete synthesis method of the above-mentioned polymerization nature organopolysiloxane (L) For 
example, the polysiloxane the average presentation acquired by carrying out hydrolysis condensation of at least 
one sort of a silane compound expressed with the above-mentioned general formula ** is indicated to be by 
general formula **, Or the poly alkoxy siloxane obtained by carrying out esterification processing of the silicic acid 
or silicic acid which processes water glass with neutralization or cation exchange resin, and is obtained in alcohol 
further OH content reactivity (organic compound C) [Z shown by general formula Z-OH is a radical shown by 
above-mentioned general formula (Z-1) - (Z-6). ] Namely, CH2 =C(R1) COOR2 OH (R1 and R2 are the same as 
the above). An acrylic acid [CH2 =C(R1) COOH.R1 is the same as the above], (Meta) CH2 =C(R1) R2 OH (R1 and 
R2 are the same as the above), CH2 =C(R1) CONHR2 OH (R1 and R2 are the same as the above). It is obtained by 
carrying out exchange reaction by CH2 =C(R1) CONHR2 COOH (R1 and R2 being the same as the above), CH2 =C 
(R1) R2 COOH (R1 and R2 being the same as the above), etc. 

[0045] It is the compound which has one partial saturation radical in which a polymerization is possible as a 
monofunctional nature monomer (B). Moreover, for example Unsaturated carboxylic acid, such as an acrylic acid 
and a methacrylic acid; Acrylic ester Methacrylic ester, crotonic-acid ester, and itaconic-acid ester Maleates 
unsaturated-carboxylic-acid ester [, such as boletic acid ester, ]; — acrylamide; — methacrylamide; — allyl 
compound; — vinyl ether; — vinyl ester; — styrene; — vinyl nitril; — the silane coupling agent (a partial saturation 
radical) which has radical polymerization nature They are at least one sort of compounds chosen from the silane 
coupling agent which it has. 

[0046] reactivity — an organosilicon compound — (— R — ) — a monomer — (— B — ) — copolymerization — 
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carrying out — making — the time — ( — R — ) — ( — B — ) — a rate — ( — R — ) — + — ( — B — ) — the total 
quantity — receiving — ( — R — ) — 0.5-100 — wt — % — ( — B — ) — zero - 99.5 — wt — % — the range — 
it is — ( — R — ) — 0.5 — wt(s) — % — less than — it is — a case — **** — the inside of a polymer (P) — 
SiOR3 ** — there is a possibility that the polymer which has the structure to say may decrease. 
[0047] it is reactant organosilicon compound (R) independent — it is — a well-known approach is taken 
conventionally and which approaches, such as bulk polymerization, solution polymerization, a suspension 
polymerization, and an emulsion polymerization, may be used for the method of carrying out the polymerization of 
the monomer (B) to this under existence of a radical initiator. However, when using a polyfunctional organosilicon 
compound (A) and functionality organopolysiloxane (F) as an organosilicon compound (R), it is desirable to take 
solution polymerization. By other approaches, in order to become the polymer which has the advanced structure of 
cross linkage and not to fuse [ it is insoluble and ] to an organic solvent, the surface treatment of non-element 
material becomes inadequate, and the effectiveness becomes is hard to be discovered. 

[0048] Although a well-known thing can be used for example, conventionally as a radical polymerization initiator 
and it is not limited especially, they are at least one sort of compounds chosen from an azo compound, a peroxide, 
etc. preferably. Since calorific value will increase if it is used so much, although there is especially no definition as 
an amount of the above-mentioned radical polymerization initiator, controlling [ of a reaction ] becomes difficult, 
the structure of cross linkage advanced on the other hand in a little activity is generated and it becomes easy to 
become insoluble to an organic solvent, it is [ as opposed to / preferably / the total quantity of (R)+ (B) / 0.5 - 
7wtbeing % and ] better to use it in 1 - 6wt% still more preferably. 

[0049] Especially if an organosilicon compound (R) and a monomer (B) dissolve, it will not be limited, but as an 
example, ketones, ester, aromatic hydrocarbon, ether, alcohols, and halogenated hydrocarbon are mentioned, any 
one is used independently or the organic solvent used for solution polymerization is used with the partially 
aromatic solvent of two or more solvents. 

[0050] Moreover, suitably, although the temperature at the time of carrying out copolymerization is selectable, it is 
preferably made the range of 50-150 degrees C from the ease of carrying out of control of a reaction by a 
polymerization method and 30-200 degrees C of radical polymerization initiators to be used. A chain transfer agent, 
a molecular weight modifier, a surfactant, etc. may be suitably used in the case of copolymerization. Time amount 
which performs a polymerization is made into 1-12 hours. 

[0051] The oxide, the hydroxide, the sulfide, the carbide, the nitride, the sulfate, the carbonate, the phosphoric acid 
salt, and ferrocyanide of one or more sorts of metals preferably chosen from a periodic table Ia-Va group, an Ib- 
VHb group, and a VIII group although especially the non-element material processed by the surface treatment 
approach of this invention be limited; they are carbon; and a periodic table Ilia group, and Ib-Hb. It is at least one 
sort chosen from the metal raw material which consists of one or more sorts of metallic elements chosen from a 
group and a VII! group As a concrete configuration of non-element material, although Plastic solids of a filler; 
substrate etc., such as the shape of the shape of a grain and hollow, fibrous, and a scale and tabular (the shape of 
or a flake), etc. are mentioned, it is not limited to these things. When these still more concrete examples are given, 
there is the following. 
[Filler] 

: A titanium dioxide, a zinc oxide, ferric oxide, chrome oxide, a cuprous oxide, (Oxide) A cupric oxide, an antimony 
trioxide, antimony pentoxide, a silicon dioxide, an alumina, The tin oxide, potassium titanate, magnesium oxide, 
cobalt blue (CoO-nAI 203), Cobalt green (CoO-nZnO), titanium green (Ti02 and CoO-NiO-ZnO), Titan yellow 
(Ti02 and NiO-Sb 203), iron black (Fe 304), Talc [Mg3 Si4 O10(OH)2], a minium (Pb 304). a lead suboxide, a basic 
lead chromate (PbCr04 and PbO), calcium plumbate, zinc chromate, clay, a barium ferrite, a mica, glass, etc. 
[0052] : (Hydroxide) An aluminum hydroxide, a magnesium hydroxide, water silicic acid, Synthetic Ochre (alpha- 
FeOOH), etc. 

: (Sulfide) Zinc sulfide, cadmium yellow (CdS), cadmium red [Cd (S, Se)], etc. 
: (Carbide) Silicon carbide etc. <BR> [0053] : (Nitride) Silicon nitride etc. 
: (Sulfate) A barium sulfate, a lead sulfate, strontium sulfate, etc. 

: (Carbonate) A calcium carbonate, basic magnesium carbonate [4MgC03 and Mg(OH)2.4H2 O], etc. 

: (Phosphate) Phosphoric-acid zinc, a phosphoric-acid zinc potassium, cobalt purple [Co3(P04) 2], etc. 

[0054] : (Ferrocyanide) Berlin blue (Fe3 K3 Fe (CN)6 3), cyanide lead, etc. 

: (Carbon) Carbon black, a graphite, etc. 

: (Metal) aluminum, Zn, nickel, Cu, Fe, Ag, Au, etc. 

[Substrate] A glass plate, a steel plate, an alumina plate, an alumimium nitride plate, a SiC plate, aluminum plate, a 
mortar plate, a cement plate, a concrete slab, a quartz plate, steel plate that carried out phosphoric-acid zinc 
processing. 

[0055] Although the surface treatment approach of this invention is performed by the following ways, for example, 
it is not limited to those ways. The case where they are the case where non-element material is a filler, and a 
Plastic solid is made into an example, and it explains. First, when non-element material is a filler, surface treatment 
of non-element material is performed in either when mixing, before mixing a filler with an organic medium. 
[0056] In order to perform surface treatment before mixing with an organic medium For example, a filler is 
immersed in the solution which comes to dissolve a polymer (P) in an organic solvent. Then, the approach of 
carrying out stoving; The solution which comes to dissolve in an organic solvent is sprayed on the filler stirred well. 
How to dry; The solution which comes to dissolve a polymer (P) or a polymer (P) in an organic solvent, distributing 
a filler to an organic solvent, obtaining a slurry, and stirring this slurry is added to a slurry. Then, heat approach; to 
dry and a filler under the elevated temperature beforehand, and this hot filler is received. How to spray the solution 
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which comes to dissolve a polymer (P) in an organic solvent; after adding and slurring a filler in the solution which 
comes to dissolve a polymer (P) in an organic solvent, approach; which adds the vehicle of a coating, is mixed and 
prepares a coating is adopted. 

[0057] When mixing with an organic medium, in order to perform surface treatment For example, a polymer (P) is 
added in case melting kneading of thermoplastics and the filler is carried out. the approach; resin (for example, 
thermoplastics — ) which performs extrusion molding, injection molding, etc. Add a polymer (P) and it is made to 
dissolve into the monomer before the polymerization which compounds the bridge formation object and 
thermosetting resin of these resin. How to perform a casting polymerization etc. after adding and slurring a filler 
there; add a polymer (P) to the vehicle of a coating, it is made to dissolve in it, and approach; which adds a filler 
there, is mixed to it and slurs to it is adopted. By these approaches, when making the time of melting kneading, and 
a slurry, and a polymer (P) combines with a filler front face, the surface treatment of a filler is made. 
[0058] In case a polymer (P) is contacted to non-element material, it is desirable to use a polymer (P) at a 0.1 - 
30wt% rate to a filler, and it is still more desirable to use at a 0.5 - 10wt% rate. When there are few rates of a 
polymer (P), there is a possibility that the distribution and the adhesive property to an organic medium may 
become [ the polymer (P) combined with a filler ] low since it is few, and since the polymer (P) which remains 
without combining with a filler front face, if many [ too ] exists, an adhesive property may fall to reverse. 
[0059] As a solution which comes to dissolve said polymer (P) in an organic solvent, it is desirable to make 
concentration of a polymer (P) into less than [ 30wt% ] for example, and considering as less than [ 10wt% ] is more 
desirable. If concentration is high, the viscosity of a solution may become high and the processing effectiveness on 
the front face of a filler may worsen. As mentioned above, if the filler by which surface treatment was carried out 
is added in the case of melting kneading of thermoplastics or surface treatment of the filler is carried out at the 
time of melting kneading of thermoplastics, while the dispersibility over the resin of a filler will improve, the fluidity 
of the compound at the time of extrusion molding or injection molding increases, and a raise in restoration and 
workability of a filler improve. And since the adhesive property of the interface of resin and a filler improves, the 
reinforcement of the plastic obtained eventually or rubber goods increases. When performing melting kneading, the 
temperature which carries out melting kneading has the desirable temperature of under decomposition temperature 
thermoplastics and more than the melting point of a polymer (P). The dispersibility of the filler in thermoplastics 
improves and the adhesive property of the interface also improves, so that the structure of a polymer (P) is 
chosen, it may become as near as possible and the solubility parameter of thermoplastics and a polymer (P) is [ it 
is / direction / desirable and ] near, since melting kneading becomes difficult when the melting points of 
thermoplastics and a polymer (P) differ greatly (for example, 50 degrees C or more). 

[0060] As mentioned above, if the filler by which surface treatment was carried out is added in the monomer 
before the polymerization which compounds resin (for example, the bridge formation object and thermosetting resin 
of thermoplastics and these resin), or surface treatment of the filler is carried out when preparing a slurry, the 
adhesiveness-reducing effect (decrease compared with the case where the viscosity of monomer content liquid 
adds the conventional surface treatment filler) of a slurry, and the dispersibility of a filler will increase, and a raise 
in restoration and workability of a slurry will improve. Furthermore, the reinforcement of the plastic obtained or 
rubber goods increases as a result of the improvement of the adhesive property of the interface of the generated 
resin and a filler. If the polymer (P) has the reactant radical Z, resin and a polymer (P) will be combined in a 
polymerization process, and an adhesive property will improve further. 

[0061] As mentioned above, if the filler by which surface treatment was carried out is distributed to the vehicle of 
a coating, or surface treatment of the filler is carried out when preparing a coating, since **** to the dispersibility 
of the filler to a vehicle or the filler of a vehicle will improve, a filler stops being able to sediment in a vehicle easily 
and the preservation stability of a coating improves. For this reason, as for the obtained paint film, ZARATSUKI of 
color separation or a front face is controlled. And since the adhesive property of the interface of a vehicle and a 
filler increases, the reinforcement of a paint film improves. 

[0062] As the above-mentioned thermoplastics, for example Amide resin, imide resin, urethane resin, Polyolefine, 
acrylic resin (meta), polyester, vinyl chloride resin, vinylidene chloride resin, polystyrene, ABS plastics, etc. are 
used. As thermosetting resin Unsaturated polyester, phenol resin, an epoxy resin, etc. are used. For example, as a 
vehicle of a coating For example, acrylic resin (meta), acrylic (meta)-styrene resin, alkyd resin, alkyd denaturation 
(meta) acrylic resin, acrylic (meta)-urethane resin, etc. are used. 

[0063] Moreover, when non-element material is a Plastic solid, surface treatment of non-element material is 
performed by contacting the liquid and non-element material containing a polymer (P). What added the polymer (P) 
can be used for products, such as a coating, adhesives, a binder, and a sealing agent, as a liquid containing a 
polymer (P) used for the surface treatment of a Plastic solid, or the solution which comes to dissolve a polymer 
(P) in an organic solvent can be used as a primer. After applying the liquid containing a polymer (P) to a Plastic 
solid, surface treatment is made by carrying out stoving. Any, such as dipping, a roll coater, a bar coating machine, 
a spin coater, brush coating, and a spray, are sufficient as the method of application, and there is especially no 
definition. Although there is especially no limit, it is more desirable for the concentration of the polymer in this 
liquid (P) to be more than 0.1 wt%. Since there are few amounts of the polymer (P) combined with a Plastic solid 
when concentration is lower than this, **** to the Plastic solid of the organic medium used for a coating, 
adhesives, a binder, a sealing agent, etc. may be low, and the adhesive property of these organic medium and a 
Plastic solid may be low. 

[0064] according to these approaches, when a polymer (P) combines with a Plastic solid front face, the surface 
treatment of a Plastic solid carries out — having — the Plastic solid of organic media, such as a coating, 
adhesives, a binder, and a sealing agent, — it gets wet and the adhesive property of said organic medium and 
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Plastic solid improves. In case a polymer (P) and non-element material are contacted, it is Si-OR3 of a polymer 
(P). In order to promote hydrolysis of a radical, water may be added to an organic solvent. It is more desirable to 
use together and use the solvent in which water is dissolved in that case, when using the solvent which does not 
dissolve water. It is more desirable to add water 100 mols or less to the R3 O set 1 mol of a polymer (P), when 
adding water. When there are too many rates of water, there is a possibility that a polymer (P) may deposit 
[0065] 

[Function] By contacting the above-mentioned specific polymer (P) to non-element material, a polymer (P) 
combines with non-element material, reforms the front face, and gets wet to various organic media, and 
dispersibility and an adhesive property are raised. When non-element material is a filler, the dispersibility in 
[ various / in plastics, rubber, etc. ] an organic medium and an adhesive property improve, and the reinforcement of 
the product obtained eventually increases. Moreover, in coatings, the dispersibility of a filler improves, 
sedimentation stability increases, neither color separation nor ZARATSUK1 is also in the paint film obtained 
eventually, and the reinforcement of a paint film improves. On the other hand, when non-element material is a 
Plastic solid, it gets wet as a coating, adhesives, a binder, a sealing agent, and a Plastic solid, and an adhesive 
property improves. 
[0066] 

[Example] Although the concrete example and the example of a comparison of this invention are shown below, this 
invention is not limited to the following example. In addition, below, the "section" expresses the "weight section" 
and "wt%" is expressed"%", respectively. First, the polymer for a comparison which uses the polymer (P) used in 
the following example in the example of the following comparison by the examples 1-13 of the following 
manufacture was made by the examples 1-4 of the following comparison manufacture. 

[0067] - An example of manufacture 1 -agitator, dropping opening, a thermometer, a cooling pipe, and N2 Toluene 
200g is put into the 11. glass reactor equipped with the gas inlet as an organic solvent, and it is N2. Toluene was 
adjusted to the temperature of 110**2 degrees C, introducing gas. Subsequently, the solution which mixed methyl 
methacrylate 144g and lauryl methacrylate 46g as a monofunctional nature monomer (B), and mixed 2 and 2'- 
azobisisobutyronitril 2g for 2-meta-KURIROKISHI ethoxy trimethoxysilane 10g as a radical polymerization initiator 
as a reactant organosilicon compound (R) was dropped over [ opening / dropping ] 2 hours, stirring. After after 
dropping continued stirring at this temperature for 1 hour, 2 and 2-azobisisobutyronitri! 0.2g was added twice 
every 30 minutes, it heated for further 2 hours, copolymerization was performed, and the solution which the 
polymer (P-1) dissolved in toluene was manufactured. The solubility to the number average molecular weight of 
this polymer (P-1), the an average of Z bases per molecule and the R3 O base, and an organic solvent was 
investigated. The analysis result was shown in a table 5. 

[0068] - In the example 2 of manufacture, and the example 1 of 3-manufacture, the polymer (P-2) and (P-3) the 
solution which dissolved in toluene, respectively were obtained like the example 1 of manufacture except having 
changed the class and amount of a reactant organosilicon compound (R) and a monofunctional nature monomer 
(B), as shown in a table 1. The polymer (P-2) and the analysis result of (P~3) which were obtained were shown in a 
table 5. 

[0069] - Heating (temperature of 65 degrees C) was continued for bottom 2 hours of reflux, mixing and stirring 
tetramethoxy silane 608g, 72g of water, strongly-acidic-cation-exchange-resin Amberlyst 15 (made in Rome & 
Haas Japan) 72g, and methanol lOOg in 11. 4 opening flask equipped with the example of manufacture 4-agitator, 
the thermometer, and the cooling pipe, and hydrolysis condensation of a tetramethoxy silane was performed. 
[0070] Having removed the cooling pipe after cooling, having replaced with the distilling column, having heated at 
100 degrees C again, and distilling off a methanol, hydrolysis condensation was advanced further, when the 
methanol stopped having distilled off, it cooled, and the poly methoxy siloxane was obtained. Again, the distilling 
column was removed, and it attached and replaced with the cooling pipe, and heating (temperature of 70 degrees 
C) was continued for bottom 1 hour of reflux, adding and stirring 2-hydroxyethyl methacrylate 104g and 
METOKINON 0.02g, and the methoxy group of the poly methoxy siloxane and exchange reaction of 2-hydroxyethyl 
methacrylate were performed. Subsequently, it replaced with the distilling column from the cooling pipe again, and 
the methanol generated under 100 degrees C and 200mmHg was distilled off. Filtration removed Amberlyst 15 after 
cooling and polymerization nature organopolysiloxane (1) was obtained. 

[0071] It was 5200 when the number average molecular weight of polymerization nature organopolysiloxane (1) was 
measured. Moreover, in order to search for the average presentation of polymerization nature organopolysiloxane 
(1), it analyzed by the following approaches. The quantum of the amount of Si was carried out by elemental 
analysis. After it measured beforehand the residual methanol in polymerization nature organopolysiloxane (1) by 
GC, the amount of a methoxy group put polymerization nature organopolysiloxane (1)2g into 100g of 1 N-NaOH 
water solutions, carried out the quantum of the methanol in the homogeneity solution stirred for 6 hours by GC, 
and asked for it in the amount of the methanol which increased. This is because the methanol which increased can 
regard it as the hydrolyzate of a methoxy group. The amount of a 2-meta-chestnut ROKISHI ethoxy radical carried 
out the quantum of the 2-hydroxyethyl methacrylate in which it remains in polymerization nature 
organopolysiloxane (1) by GC, and asked for it from the invert ratio. From these analysis results, it is the average 
empirical formula of polymerization nature organopolysiloxane (1), 
CH a (OCH a )i.38 
I I 
(CH, =CCOOCH 2 CH 2 O) o.2 2 S!0,. 20 



It came out. 



JP,05-295294,A [DETAILED DESCRIPTION] 



11/21 ^— v 



[0072] Next, in the example 1 of manufacture, the solution which the polymer (P-4) dissolved in toluene similarly 
was obtained except having changed the monofunctional nature monomer (B) into the amount shown in a table 1, 
using the above-mentioned polymerization nature organopolysiloxane (1) as a reactant organosilicon compound (R). 
The analysis result of the obtained polymer (P-4) was shown in a table 5. 

- In the example 5 of manufacture - the example 1 of 1 0-manufacture. the solution which - (P-10) dissolved in a 
polymer (P-5) and toluene like the example 1 of manufacture was obtained except the class and amount of a 
reactant organosilicon compound (R)„ a monofunctional nature monomer (B), and a radical polymerization initiator 
having been shown in tables 1 and 2. The obtained polymer (P-5) - (P-10) the analysis result were shown in a 
table 5. 



[0073] 
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[0074] 

[A table 2] 
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[0075] - An example of manufacture 1 1 -agitator, a thermometer, a cooling pipe, dropping opening, and N2 Toluene 
300g is put into the 11. glass reactor equipped with the gas inlet as an organic solvent, and it is N2. Toluene was 
adjusted to the temperature of 110**2 degrees C, introducing gas. Subsequently, methyl methacrylate 261g, 2- 
hydroxyethyl methacrylate 39g, and the solution that comes. to mix 2 and 2-azobisisobutyronitril 6g as a radical 
polymerization initiator were dropped over [ opening / dropping ] 1 hour, stirring the toluene in a reactor. After 
after dropping continues stirring at this temperature for 1 hour, in order to carry out the polymerization of the 
unreacted monomer, it considers as a radical polymerization initiator, and it is a 1 and 1'-screw (tert-butyl 
peroxide). - 3, 3, and 5-trimethyl cyclohexane 0.3g was added twice every other hour, it heated for further 2 hours, 
and the toluene solution of a hydroxyl content polymer (b-1) was obtained. It was 14000 when the number average 
molecular weight of polystyrene conversion of the obtained hydroxyl content polymer (b-1) was measured. Next in 
order to remove a residual monomer, this toluene solution was added in n-hexane and the hydroxyl content 
polymer (b~1) was settled. After performing reprecipitation purification of collecting these precipitate, newly 
dissolving in toluene, and making it precipitate in n-hexane repeatedly until the residual monomer was no longer 
detected by GC analysis, the vacuum drying of the solid-state reprecipitated by n-hexane was carried out at 60 
degrees C for 5 hours, and the hydroxyl content polymer (b-1) was obtained. This polymer (b-1) was a polymer 
which has an average of 13 hydroxyls per molecule. 

[0076] Subsequently, glycidol 3.7g and toluene 30g were put into the 200ml 4 opening flask equipped with the 
agitator, the thermometer, and the cooling pipe as a hydrolysis nature ORGANO siloxane (a) as 80g of toluene 
solutions of a hydroxyl content polymer (b-1), and a reactant organic compound (c) as tetramethoxy silane 7.6g 
and an OH content organic polymer for the main frame formation (b), and it heated under 24-hour reflux. The 
cooling pipe and distillate opening which were connected to a distilling column and it instead of were attached after 
cooling, it held at this temperature until the liquid which carries out [ liquid ] temperature up and is distilled over 2 
hours to 80 degrees C by pressure 200mmHg was exhausted, and the solution which the polymer (P-11) dissolved 
in toluene was manufactured. [ the cooling pipe ] The analysis result of the obtained polymer (P-11) was shown in 
a table 6. 

[0077] - In composition of the hydroxyl content polymer (b-1) in the example 11 of example of manufacture 12- 
manufacture, the toluene solution of a hydroxyl content polymer (b-2) was obtained like the example 11 of 
manufacture instead of methyl methacrylate except having used 2 and 2 -azobisisobutyronitril 1.5g for stearyl 
methacrylate 299g and 2-hydroxyethyl methacrylate 1g as a radical polymerization initiator. The obtained hydroxyl . 
content polymer (b-2) is number average molecular weight 150000, and had an average of four hydroxyls per 
molecule. 

[0078] Subsequently, 80g [ of toluene solutions of a hydroxyl content polymer (b-2) ] and toluene 30g was put into 
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the 200ml 4 opening flask equipped with the agitator, the thermometer, and the cooling pipe as a hydrolysis nature 
ORGANO siloxane (a) as tetra-ethoxy silane lOg and an OH content organic polymer for the main frame formation 
(b), and it heated under 24-hour reflux. The solution which the polymer (P-12) dissolved in toluene like the example 
1 1 of manufacture was obtained after cooling. Subsequently, reprecipitation purification was carried out by the 
acetonitrile and the polymer (P-12) was manufactured. The analysis result of the obtained polymer (P-12) was 
shown in a table 6. 

[0079] In the 200ml 4 opening flask equipped with the example of manufacture 13-agrtator, the thermometer, and 
the cooling pipe, as a hydrolysis nature ORGANO siloxane (a) - Tetra-butoxysilane 10g, as OH content organic 
polymer for the main frame formation (b) — polyester (the Toyobo Co., Ltd. make — ) A trade name "Byron -200", 
number average molecular weight 15000-20000, a carboxyl group 0.02 - 0.06 mmol/g, Hydroxyl 0.1 - 40g of 0.15 
mmol/g content xylene 70g, Strongly-acidic-cation-exchange-resin Amberlyst 15(made in Rome & Haas Japan) 2g 
was put in, and it held at this temperature until the liquid (butanol) which is covered for 2 hours, carries out 
[ liquid ] temperature up, and is distilled to 120 degrees C under ordinary pressure was exhausted. Then, Amberlyst 
15 was carried out the ** exception after cooling to the room temperature, and the solution which the polymer (P- 
13) dissolved in the xylene was manufactured. The analysis result of the obtained polymer (P-13) was shown in a 
table 6. 
[0080] 

[A table 3] 
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[0081] - In the example 1 of example of comparison manufacture 1 -manufacture, except having used gamma- 
methacryloxpropyl trimethoxy silane (the Shin-etsu chemistry company make, trade name "KBM-503") instead of 
2-meta-KURIROKISHI ethoxy trimethoxysilane, it carried out like the example 1 of manufacture, and the solution 
which the polymer for a comparison (P-21) dissolved in toluene was obtained. The analysis result of the obtained 
polymer (P-21) was shown in a table 6. 

[0082] - In the example 5 of example of comparison manufacture 2- manufacture, except having used lOg (the 
Shin-etsu chemistry company make, trade name "KBM-503") of gamma-methacryloxpropyl trimethoxy silane 
instead of 2-meta-KURIROKISHI ethoxy trimethoxysilane, screw-(2-meta-chestnut ROKISHI ethoxy) 
dimethoxysilane, and tris-(2-meta-chestnut ROKISHI ethoxy) methoxysilane, it carried out like the example 5 of 
manufacture, and the solution which the polymer for a comparison (P-22) dissolved in toluene was obtained. The 
analysis result of the obtained polymer (P-22) was shown in a table 6. 

[0083] - Set for the example 6 of example of comparison manufacture 3-manufacture, and it is CH2 
=CHCONHCH2 CH2 OSi 3 (OCH3). Except having used gamma-methacryloxpropyl trimethoxy silane (the Shin-etsu 
chemistry company make, trade name "KBM-503") instead, it carried out like the example 6 of manufacture, and 
the solution which the polymer for a comparison (P-23) dissolved in toluene was obtained. The analysis result of 
the obtained polymer (P-23) was shown in a table 6. 

[0084] - In the example 1 of example of comparison manufacture 4-manufacture, except having used the 2-meta- 

KURIROKISHIETOKISHI trimethyl silane instead of 2-meta-KURIROKISHI ethoxy trimethoxysilane, it carried out 

like the example 1 of manufacture, and the solution which the polymer for a comparison (P-24) dissolved in toluene 

was obtained. The analysis result of the obtained polymer (P-24) was shown in a table 6. 

[0085] 

[A table 4] 



JP.05-285294.A [DETAILED DESCRIPTION] 



14/21 V 



it 

it 
go 

m 
m 
* 




B) ©TO^o'ft 




1 


CH, 

1 10g 

KjUZ-K/K/VV ^112/ 3^>l VUVjiisy 3 


mmvv-t i44e 

7 J nvrir /VI/ r ^Dg 


2.4g 


2 


CH, 

1 lOg 

ru -ppnAfru \ c; /Tiph i 
Ln2=tUUUltn2/ 30 1 kULrls,; 3 


?>>:?)MWW-h lOg 


2,2'-7Vt>ryfmm 
4g 


3 


Clb 

1 64g 

wll J-OUUU \l>ri2/ 3»3I Wv/Ji3^ 3 




2,2'-7Vt>ry7"yDzWii 
lOg 


4 


CH 3 

1 lOg 
CH2=CC0OCH 2 CHzOSi (CH 3 ) 3 


XffMWW-l 144g 
46g 


2,2'-7^ s 77fDZh'M 

2.4g 



[0086] in addition — manufacture — an example — and — a comparison — manufacture — an example — 
obtaining — having had — a polymer — a principal chain — Si — between — Si-O-C — association — a check - 

- number average molecular weight — one — a molecule — per — an average — organic — a radical — ( — Z — ) 

— a number — and — R — three — O — the solubility to the base and an organic solvent was analyzed by the 
following approach, and was evaluated. The result was shown in tables 5 and 6. 

[Check of Si-O-C association] Reprecipitation purification was repeated until the unreacted raw material which 
chooses, carries out reprecipitation purification and remains by the gas chromatography (GC) and high- 
performance-chromatography (HPLC) analysis was no longer detected [ poor solvents /, such as a hexane, an 
acetonitrile, or a methanol, ] in the obtained polymer. The vacuum drying of the refined polymer was carried out at 
50 degrees C for 2 hours, it applied to Fourier transform infrared spectrophotometry, H-NMR analysis, and Si-NMR 
analysis, and Si-O-C association was checked. O showed what has been checked. 

[number average molecular weight] — the polymer which carried out reprecipitation purification by the above- 
mentioned approach and which carried out the vacuum drying — gel permeation chromatography (GPC) — by law, 
the number average molecular weight of polystyrene conversion was measured in the following conditions. 
[0087] (Preparation of a sample) The tetrahydrofuran was used as a solvent, polymer O.lg was dissolved in the 1g 
tetrahydrofuran, and it considered as the sample. 

(Equipment) h'igh-speed-gel-permeation-chromatography equipment HLC-8020 by TOSOH CORP. were used. 
[0088] (Column) G3000H, G2000H, and GMHXL by TOSOH CORP. were used. 
(Standard polystyrene) The TSK standard polystyrene by TOSOH CORP. was used. 

(Measuring condition) It measured by part for measurement temperature [ of 40 degrees C ], and flow rate/of 1ml. 
The [1 Number of average organic radicals (Z) per molecule] Reprecipitation purification was carried out by the 
above-mentioned approach, and polymer 10g which carried out the vacuum drying was dissolved in tetrahydrofuran 
50g. The quantum of extant ZOH and extant R3 O-H was carried out by GC and HPLC analysis at that time. 
Subsequently, 10g of water was added, it considered as the uniform solution, and hydrolysis cut under reflux ZO 
radical which carried out heating (60 degrees C) for one week and which has been combined with Si atom, and the 
R3 O set. The quantum of ZOH and R3 O-H was carried out by GC and HPLC analysis, ZOH and R3 O-H which 
were cut by hydrolysis were calculated, and the quantum of the an average of Z bases (beta) per molecule and the 
average R3 O base (gamma) per molecule was carried out according to the following formula. 
[0089] beta=(W1 / Mw1)/(W2 / Mn) 

[ — here — W1 : — amount (g) of ZOH which cut by hydrolysis and was generated 

Mw1 : Molecular weight W2 of ZOH : Amount of the polymer which carried out reprecipitation purification (g) 
Mn: Number-average-molecular-weight [ of the polymer which carried out reprecipitation purification ]] 
gamma=(W3 / Mw3)/(W2 / Mn) 

[ — here — W3 : — amount (g) of R3 O-H which cut by hydrolysis and was generated 

Mw3 : Molecular weight W2 of R3 O-H : Amount of the polymer which carried out reprecipitation purification (g) 
Mn: Number-average-molecular-weight [ of the polymer which carried out reprecipitation purification ]] 
[the solubility to an organic solvent] — polymer 1g which carried out reprecipitation purification by the above- 
mentioned approach — the lOOg of each following organic solvent — the bottom of a room temperature — 1 hour 

stirring — dissolving — Oriental filter paper incorporated company make — use the filter paper of No. 2 — by. 
the fault residue is carried out by ejection, the vacuum drying of the residue is carried out at 50 degrees C for 2 
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hours, and it weighs precisely, and, in the case of less than 0.6g, is dissolving — it was rich and made. The notation 
in a table is as follows. 

[0090] O — [ — Residue is 0.6g or more (organic solvent). ] Residue is less than [ 0.2g ] O. — Residue is 0.2g or 
more and less than [ 0.4g ] **. — Residue is 0.4g or more and less than [ 0.6g ] x. 
ketones: — acetone ether: — a tetrahydrofuran (THF) 
aromatic hydrocarbon: — toluene ester: — ethyl acetate [0091] 
|A table 5] 
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[0092] 

[A table 6] 
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[0093] In addition, "W-980" used in the example of the following comparison as a dispersant or a coupling agent is 
a humid big KEMI Japan dispersant (maleate of polyethylene glycol fatty acid ester), and "KBM-503" is a silane 
system coupling agent (gam ma-methacry!ox propyl trimethoxy silane) by the Shin-etsu chemistry company. 
[0094] - The example 1-styrene 49 section, the trimethylolpropanetrimethacrylate 27 section, Mixing and stirring 
the toluene solution (polymer concentration: 49.8%) 10 section of the polymer (P-1) obtained in the example 1 of 
manufacture as the methyl methacrylate 24 section, a dispersant, or a coupling agent When the aluminum- 
hydroxide (powder with a trade name "HAIJ! light H-320" mean particle diameter [ by Showa Denko K.K. ] of 9 
micrometers) 300 section was added, the adhesiveness-reducing effect was seen from immediately after addition, 
and the viscosity of the slurry at that time was 3.5poise. After continuing stirring then for 2 hours, it was 3poise 
when viscosity was measured again. 

[0095] Then, alumite processing of the front face was carried out, and the slurry which could fill with the sealing 
material on both sides of the tetrafluoroethylene resin (trade name of Du Pont "Teflon") plate of 8mm angle to two 
aluminum plates which applied the release agent of a fluorine system, could add the t-butyl peroctoate 0.2 section 
to the above-mentioned slurry into it, and was mixed further was poured in. It heated in the 70-degree C 
thermostat after degassing for 2 hours, and heated at 130 more degrees C for 4 hours, the place which measured 
Izod impact value (with no notch) for the obtained casting plate according to Japanese Industrial Standards (JIS) 
K-691 1 — 3.5 kg-cm/cm2 it was . 
[0096] The result was shown in a table 7. 

- In an example 2 - 4-examples 1, it carried out similarly except the class and amount of a dispersant or a coupling 
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agent having been shown in a table 7. The viscosity after stirring a slurry for 2 hours, and the Izod impact value of 
a casting plate were shown in a table 7 immediately after adding an aluminum hydroxide. 

[0097] - In the example 1 of a comparison - 4-examples 1. it carried out similarly except the class and amount of 
a dispersant or a coupling agent having been shown in a table 7. The viscosity after stirring a slurry for 2 hours, 
and the Izod impact value of a casting plate were shown in a table 7 immediately after adding an aluminum 
hydroxide. 
$098] 
A table 7] 




[0099] As a result of the dispersibility in the inside of the styrene, trimethylolpropanetrimethacrylate, and methyl 
methacrylate of an aluminum hydroxide improving by using a polymer (P) so that it may see to a table 7, the 
adhesiveness-reducing effect became remarkable, and the adhesive property of polymethylmethacrylate and an 
aluminum hydroxide was improved, and the reinforcement of the casting plate obtained eventually improved. 
[0100] - The diamino diphenylmethane 28.5 section and the aluminum-hydroxide (powder with a mean particle 
diameter [ by Showa Denko K.K. ] "HAIJI light H-320" of 9 micrometers) 75 section were kneaded for 2 hours as 
the polymer (P~5) 2 section obtained in the example 5 of manufacture as an example 5-epoxy resin as the ELA[ by 
Sumitomo Chemical Co., Ltd. ]-128 (bisphenol A mold general-purpose type: epoxy value of 184-194g/Eq) 100 
section, a dispersant, or a coupling agent, and a curing agent. The viscosity of the slurry at that time was 15poise. 
Then, the tetrafluoroethylene resin (trade name of Du Pont "Teflon") plate of 4mm angle was inserted between the 
glass plates of two sheets which stuck the polyethylene terephthalate (PET) film, it poured in so that a bubble 
might not blow the above-mentioned slurry which degassing was improved into it and it heated at 85 degrees C 
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after degassing for 3 hours, and heated at 150 more degrees C for 3 hours, the place which measured flexural 
strength for the obtained casting plate according to Japanese Industrial Standards (JIS) K-6911 — 11.7kgf/mm2 it 
was . The result was shown in a table 8. 

[0101] - It carried out similarly except having used the polymer (P-11) instead of the polymer (P-5) as a 
dispersant or a coupling agent in the example 6-example 5. The result was shown in a table 8. 
- In the example 5 of a comparison, and 6-examples 5, it carried out similarly except the class and amount of a 
dispersant or a coupling agent having been shown in a table 8. The result was shown in a table 8. 
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[0103] As a result of the dispersibility in the inside of the epoxy resin of an aluminum hydroxide improving by using 
a polymer (P) so that it may see to a table 8, the adhesiveness-reducing effect was accepted, and the adhesive 
property of resin and an aluminum hydroxide increased, and the reinforcement of the casting plate obtained 
eventually improved. 

- 0.1 g (polymer concentration: 49.6%) of toluene solutions of the polymer (P-6) obtained in the example 6 of 
manufacture as a dispersant in example 7-1-xylene 47.5g was dissolved, 2.5g (powder of 3.1 micrometers of mean 
diameters by Maruo Calcium Co., Ltd. "super one SSS") of calcium carbonates was added as a filler, glass bead 
10g was added further, and the shaking was carried out for 30 minutes with the paint shaker. Subsequently, 50ml 
isolated preparatively at a time in the test tube, and it shook again, and put under the room temperature, and 
sedimentation stability was investigated. The supernatant did not exist at all after 10-minute progress. The result 
was shown in a table 9. 

[0104] The valuation basis of sedimentation stability is as follows. 
O : a supernatant is less than 5ml after [ of standing ] 10 minutes. 

**: Supernatants are 5ml or more and less than 15ml after [ of standing ] 10 minutes, 
x: A supernatant is 15ml or more after [ of standing ] 10 minutes. 

- In an example 7-2 - 3-examples 7, instead of the calcium carbonate, in the example 7-2, titanium oxide (powder 
with a mean particle diameter [ by Ishihara Sangyo Kaisha, Ltd. ] "CR-90" of 0.3 micrometers) was used, Ag 
powder (Massey mean particle diameter in a rice field of 1-4 micrometers "AY-6010") was used in the example 7- 
3, it carried out similarly, and sedimentation stability was investigated. The result was shown in a table 9. 

[0105] - Except the class and amount of a dispersant having been shown in a table 9 in an example 8-12- 
examples 7, it carried out similarly and sedimentation stability was investigated. The result was shown in a table 9. 

- Except the class and amount of a dispersant having been shown in a table 9 in the example 7 of a comparison - 
9-examples 7, it carried out similarly and sedimentation stability was investigated. The result was shown in a table 
9. 

[0106] 

[A table 9] 
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[0107] By using a polymer (P), the dispersibility in the inside of the xylene of various fillers improved, and 
sedimentation stability increased so that it might see to a table 9. 

- The polymer (P-12) 3 section was kneaded with the Brabender PURASUTO mill as the magnesium-hydroxide 

("Kuisma 5", surface unsettled article, powder with a mean particle diameter of 1.0 micrometers) 50 section, a 

dispersant, or a coupling agent as the high-pressure-produced-polyethylene (C-215) 50 section by example 12- 

Sumitomo Chemical Co., Ltd., and a filler. [ by the consonance chemical-industry company ] In order to investigate 

the fluidity of this kneading object, when the melt flow index was investigated according to Japanese Industrial 

Standards (JIS) K6760, they were 3.5g / 10 minutes, furthermore, the place which produced the test piece 

according to Japanese Industrial Standards (JIS) K7113, and investigated Izod impact value (those with a notch) in 

order to investigate reinforcement — 12kg and cm/cm2 it was . The result was shown in a table 10. 

[0108] - It carried out similarly except the class and amount of the class of a dispersant or coupling agent and an 

amount, and a filler having been shown in a table 10 in the example 10 of a comparison - 13-examples 12. The 

result is shown in a table 10. In addition, "Kuisma 5A" used in the example 11 of a comparison is the magnesium 

hydroxide (powder with a mean particle diameter of 0.7 micrometers) by which surface treatment was carried out 

with the stearin acid by the consonance chemical-industry company. 

[0109] 

[A table 10] 
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[0110] As a result of the dispersibiiity of the magnesium hydroxide in the inside of polyethylene improving by using 
a polymer (P) so that it may see to a table 10, the fluidity increased, and the adhesive property of polyethylene and 
a magnesium hydroxide increased, and the reinforcement of the Plastic solid acquired eventually also improved. 

- The solution which dissolved 1g (polymer concentration: 38.9%) of xylene solutions of the polymer (P-13) 
obtained in the example 13 of manufacture in 49g of example 13-ethyl acetate was coated with the spin coater 
(3000rpm, 5 seconds) on the glass plate, stoving was carried out at 100 degrees C, and surface treatment of a 
glass plate was performed (0.2 micrometers of thickness). Subsequently, on the glass plate which carried out^ 
surface preparation, the solution which dissolved polyester (Toyobo Co.. Ltd. make, trade name "Byron -200") 10g 
in 40g of ethyl acetate was coated with the spin coater (2000rpm, 5 seconds), stoving was carried out at 100 
degrees C, and the paint film (3.0 micrometers of thickness) was formed. In order to search for the adhesion over 
the glass plate of this paint film, when the cross cut adhesion test was performed according to Japanese Industrial 
Standards (JIS) K-5450, it was 100/100. 

[01 1 1] - Except having not carried out surface treatment of the glass plate in the example of comparison 14- 
example 13, when the paint film of polyester was produced similarly and adhesion was investigated, it was 30/100. 

- an example 1 4-acrylic-urethane coating ("AROTAN 2060" By NIPPON SHOKUBAI — ) The toluene solution 
(polymer concentration: 49.5%) of the polymer (P-10) obtained in the example 10 of manufacture as a dispersant or 
a coupling agent by 60% of resin solid content is added 4% to resin solid content. Titanium oxide (powder with a 
mean particle diameter [ by Ishihara Sangyo Kaisha, Ltd. ] "R-95" of 0.3 micrometers) was added 41% to resin solid 
content as white pigments, it mixed for 30 minutes with the glass bead with the paint shaker, and the white coating 
was prepared. 

[0112] On the other hand, the coloring coating was similarly prepared except having used ferrous oxide ("MAPIKO 
yellow LLXLO by Titan Kogyo K.K.) 20% to resin solid content instead of titanium oxide as a pigment. Mix a white 
coating and a coloring coating by the weight ratio of 8:2, and flow coating is carried out on a tin plate; The color 
difference of a flow-coating side and the place rubbed with the finger when half^dry is measured (immediately after 
[ applying the applied film ] (there is no color separation since the pigment is often mixed at this time.)). Half-dry (if 
distribution of a pigment is bad at this time, sedimentation of one of pigments will be quick and will serve as color 
separation.) When the color difference at the time was measured and having been investigated about color 
separation, dehtaL (extent of whiteness) was 0.12, is deltaE(extent of yellow) 0.10, and did not almost have color 
separation. 

[0113] Sumi Joule N (the trimer of the hexamethylene dHsocyanate by Sumitomo Chemical Co., Ltd., 16.5% 
content of NCO radicals) was added in the coatings mixed similarly on the other hand 37% to resin solid content as 
a curing agent, and they were coated by the film applicator on the unsettled steel plate. Non-dried thickness was 
76 micrometers. Subsequently, after drying under a room temperature for 10 hours, it heated at 80 more degrees C 
for 1 hour, and the paint film was produced. The obtained paint film did not have ZARATSUK1, and the adhesion of 
a paint film was 100/100, and the pencil degree of hardness was 3H. 

[0114] - In the example 15 of a comparison, and 16-examples 14, it carried out similarly except the class of a 

dispersant or coupling agent having been shown in a table 11. The result was shown in a table 11. 

[0115] 

[A table 1 1] 
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[01 1 6] The dispersibility of a pigment improves by using a polymer (P) so that it may see to a table 11. 
Consequently, while ZARATSUKI of the paint film which color separation is prevented and is obtained was lost, the 
adhesion of a paint film and a substrate and the surface hardness of a paint film improved. 
[0117] 

[Effect of the Invention] According to the surface treatment approach of the non-element material this invention, 
it can get wet to the organic medium of non-element material, and dispersibility or an adhesive property can be 
raised. For this reason, the approach of this invention is useful in the field of a rubber molding material, a plastic 
molding compound, a coating, etc. 
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o«7U-;ua, c»7~2 oro7^;u+;usi3 e tocc 

Si ~2 0<D7is)\,m<D&&m<Dl $.fzt$2EJL±W. tz 
* h^v-S. X h^>-S^CD7;U3 + ->S ; 7 
■fc^U*. ^nt*^-x;us^©7->;us ; &». A*« 
CDAD<>-'>^T-^$^lT^-5S^#tf btl^„ R' # 

^TfcS/JoTfciK R 5 «. tKJSB^. ;*?JPS, 

[0 0 18] C©^BJx-ffl^4"&S^*UV- (P) © 
&¥i$#^g(;k 1, 0 0 0~1, 0 0 0, 000 ©IE 
m^HZ&^^-W^hO. 2, 0 0 0~2 0 0, 0 0 0© 

[0 0 19] £©5B9IK:flH>*$3£*;il?y7- (p.) 

0. #'j7- (p> zmm®m\z®MLTmmmtitm 

IC^'JV- (P) *itfttS^UT#S**#£tt*$1*;fc 

oiTSnairrict^Tts. ^u?- (p> 

M®ffllz~in®-X:&Z>t^? Z\tit, tfyr— (p) #;g 

Ti^ut^tts. *U7- (p> «, ^-r-s* 

[0 0 2 0] CO«t5«i:t«*J(lll S*£:tt©fc©T*> 
h;k£>\ *->k>, X^U->, a - ^ 3Mk^ W >ft 

»*JB2y^;k ftK7SJk PSEX5"U>^'J 
n-jRy/j^x-fik i^Kx^U-^^'Jn-;^ 

x— h+^y^;k g^®E-^x^i/>^ua 

;k 7'Dt:t>g75 L ;K ^^k^^^ ij u- h. x? 
)l>*?{7 V k— ->^7 n-^^->;k><^i7 'J k— h> x 
^U7^'JU~h. T'WJ'Jlz-h, 2-X^;U^\ 
^->;U7i"J U- v-i^M^U l/- Mlcox 

X7«;7th>, ^^^x^^-T" h>, ^?;KV 

K. >^KV7S^(->. ^^;k75;U^rh>. x 

f-iv-jj-frT V >, ->^n-^+-y-y x^;k7s;u^ 
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y-f V h >f ©^r h >i ; r h 7 1 K □ 

; y*y-;k x^y-;k n-^D/Hy-;k 
-fVT'D/V-Jk n-^y-Jk <v^y-;k 
sec-y^y-;k t-^y-jk 
JUfc'y — ;k ->i?D'\^-tf-/--;k ^>>?;kT;ka— 
;k x^^'jrj-JkE./y^kr-irjk x^p-> 

yy^;ux-^;k /h+->y^y-;k :/x^u->^ 

J x^;kx-^;k -^x^ ly >y \) n — y ;kx 

-7-)imv>T)V3-)vm ; &<by^k>, Mj^Djkx 

n-^\^-y->, i>^7D'\++h>, y^kV^D^ 

*> s ^ff 

COO 2 1] CO^BJT*fflli-5-^^*^'J-7- (P) 

— sss; (z-i) ~ (z-8) T^$n-5 liBwsj^tt 20 

WS{S (Z) CD4>&< lS^S i -O-Ciig-a-Srtf- 
LTS igfC^tTt-^, -T^t?*., Z-O-Si 

si£=tt#«sz$ : ^rT^^ux'- (p) fa. 

fa. #U7- (P) «SZ$rl^afcO s P^^t< t 
t> 1 Itt^CiWSLV^ 
(Z-l) CH 2 =C (R')-COOR' - 
(Z-2) CH, =C (R')-CO- 
(Z-3) CH, =C (R')-R' - 
(Z-4) CH, =C (R')-CONHR ! - 
(Z-5) CH, =C (R')-CONHR' -CO- 
(Z-6) CH Z =C (R')-R ! -CO- 
(Z-7) CH, -CH-R' - 
\ / 
O 

(Z-8) CH, -CH-R' -CO- 
\ / 
O 

(Z-l) ~ (Z-8) f. SUfC^SIC. R 
(II) OR 1 
I 

— S 1 —OR' + Y— OH -> 
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3. ) 

Kfoftumm (z) aiifl^+fcies**^. aaro 
z fas n k [si-T-* t *> mu o T t> J; V>. 

[0 0 2 2] ±12* Uv- (P) fa. 7C#<^^T2S 
fa. S i -6-Cfc^©5^£££?iJfflT-5;£&T-i& 

fa. ta*#«&:*jk#y->D*-y-> ( a ) ic^l-t£# 

^MfflOHttti^Uv- (b) 
•S^teT&So ftJ*^tt^-;k^fy->D+-y-> (a) 

ta. s igfl^bfcR 1 o» cr' fa. mmtrni: 
tfLmoH-smmmx')-?- (b) fa, ^^^^tr-s 

^'Jt-ts^.. -<03m£j&Tfa. i>D7K»«tt^-;k^ 

y->o (a) ^T-£>R* OS©-gB£;tfa3:g& 

<h^#IS^fflOH^#*^^U^- (b) *5#-r-5.t 
K ->;kS4o £tft))imr ~>)l>mcr>o % <F>'pt& <th 
-^tTS^^ftT. R' OS? (b) CDSS (TK 
Y) -r^tfc*.. tia*ftmi&*)ijjyiso* 

■y-> (a) ( I ) : • 

(I) OR 8 

I 

— Si— OR 5 
I 

TmV* 3E#*SPj*fflOH-g-^^Uv- (b) £Y 
-OH (dCT. OHfa. t h*D^->;usfeJ;yt/^^ 
«*M+->;H4-WOHTib5 s ) T-^L/cBtfC. 
5£ (II) : 



OR 3 



— S i— O— Y + R s OH 
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[0 0 2 3] J0*Mlt^MVyO+t> ( a ) \t, 

33 - ;U«t> T'X XjJWtjK L £ tl-5 # 'J 7JU xi * -> 
R' . Si (OR 5 ),.. -d) 

R 4 (3. 1 ~2 0<D«fflcO lffiW#«ST^-5„ p 
"■iO~2©S»T»*. R 4 ?J» 2 S^IC 

stamens >vc&m, *<DW£ttnm. 

[0 0 2 4] ±|B-SSS;^«R J Cm 1-2 005® 

Lxta. r 1 ws#^jibT^^fcro#*t#tf en 

-5. R 4 AU^+fcfcScifeS*^, «&©R 4 «sn 

+ TF7ih+y->7>, fh7-fyyn* 

^->^^>. rh7yh + ->->7>, h U ^ N + 

=*r->->^>, Xf^MJx b*->;>57>, n-ZfDZA 

>. i-yDh'J|,hiJ/h + yy 7 X i-7 c Dt'JUh 

xju h >j x h * -> -> 7 >. ->V -> 5^;u-> ? >. 

^^^JU->*Xh^->>-^>, 5?* h + ->y7ir^y7 
>• ^ S + yyl ^y->7>f <D7;^ + ->->7> 
ffci^^l ; 7 h^7-trf ^:>->5>, h 'J 7-fc h4- 

>>5>. 7iXJH>'J7th^yy7>, i/7-te ^= , f 
-> 7 >^<£7 ^ >{b£-!g3 ; i?->^ 

P^v-^fc: h'a + yy7>, y7iZJkyt KD + 
->->^>« ^y-^;P h 'J b KD^->->^>ii(73->^ y- 

^-n-en, ^jst-^e 

mZtltzQ, 2Sti.±fifffl$n^DT-5o fTfc. 7A 
[0 0 2 5] -8S:^(D-c^$n^>'5>{t:-&tt«jjp* ? > 

^tl/Tll fctAH 7h7tHO+yy 7 y, ^ 



( 6 ^ !4^¥5-2 9 5 2 9 4 

10 

[0 0 2 6] -«a<DT*$ft*->5:Wb£«l(D*S* 
5*'JyD+ty*>bI«tl5^/j:< tfe ia©^#| 

(OR 3 ) , 
I 

R< > Si Oa- h . l}/ , — © 

(5£<P. R s *>J:tfR 4 H(»EiHi; > .hH06l±. 2 
10 «TWSC. ifi3«TCDIE09m< h + H3 3 £TF<E>IE© 

ffrT&S. fc^L, R J ana^+fcfcs***^, a 

&CDR 1 ttSUfcH— C£>oTt>SfcoTfccfc<. R 4 

f©f«;7>^7, *g*k7-h'JyAf©7;W 
20 U ;lttt*fcttit*ttw-f *>SfS|«tB; A 1, O, * 

il 2 0 0- 1 0 0, OOOOt)0WStl5. *Tt> 
[0 0 2 7 ) fflE±#te»l&HOH*ir&«j}*iJ"7- 

(b) *j^r-r*. Ri^ifti-rsiaiij, ±mu^ 
izab-ffrz^oi^-zmmmTw? o - 1 o o^)v%, 
ass*N, o, si, s, p»<OTc**j,6«>*±«B-r* 

S. #UV- (b) (3. 
30 0 0 0- 1, 0 0 0, 0 0 :|fJ-7- (b) O 

mw-t^ft^-mw i , o o o^ifc-i, ft >jv- 
(p) &m^Tmmmtt<Dmmmm : $:?7-oTb*:G>&m 

SSWS^f^ftt). 1 , 0 0 0, 0 0 OlSaS/t* 

t. (p) 

[0 0 2 8 ) ilcD<fc-5fc#'J v- (b) <hLTf3, kh' 

10 BSSnr. WBiLT&tAtf. (^^) 77UW 
Hi, X^U>- (^^) 7$>i))l®m. 7 2V 

JWKfctt (^^) 7>?>))imm> -ha-izjla-xm 

m* *'jx-t;k (y^> 7^.«j;p-->u3— >» 

[0 0 2 9) #«J-7- (b) iL-T13. 4#fc, 7i7'j;U 

0 ;k 7i?>j)m, **?'j)iMfrt>mttnz'pte<t$> 



II 

TVMtsmm. b'x^xx^ 
[0 0 3 0] ^U7- (b) <Dmm\z%\,^nz>^y? 

p*->7'p t';U7£ U U~ K t KD+yifJM^J 

/V— /jfT-abD. -€-<£>te> CltltoCO^ y T — <t*fi£ 
nJfig&^tgfDS* i fflwrs Dt y v— a^gic^ i;t 

tf. 7i"j;n?xx7JHi» y^'jJUExx^jugi. 

M>iiXrJH ; 7^7 U;i/75 ; y ^ "J ;P7 
5 K« ; TVMtS® ; frjU-fJH ; fx;UX7. 



( 7 > ^§§¥5-2 9 5 2 9 4 

12 

; 7,^U>g| ; t*x;i,x h VJimUZfrbMtitl 

[0 0 3 1 ] ^E^f'Jffl-r-5^&T«. #U-7- 
(P) ^xS|*£S^x#*->S©ck 

(b) tOHttSMtUb^ (c) *3?*KJ6$ 
(1) tiafrftrnftJ-JUJ J ->P+-9-> (a) £±ft%W 

i&moHttmmxv?- <b) -tt, (a) cow-fs 

-gBWR' OSt (b) ©WTSt: h*P*->;PS*>ctUt 

r* os* (b) om&iz&mrztftmz, (a) t 

(c) <!:*, (a) »wr^)— SPcoR? Oli (c) <D 
t fc— yj^TSfS^itTR' OS* (c) (DSSt 

[0 0 3 2] 



20 



—Si— OR 3 + YOH + ZOH 

I <b) (c) 

OR 3 
<a) 

(2) t®7l<.ftm&*)V13 ; ->d^+)-> (a) tjtf'J-?- 
(b) *^#£»£&£i*T&3^J£&W8tjtfijv- 
(d) (;o#'Jy- (d) te±Kg<D<fcoK:SZ*J#fc 



30 



^tV^'JV- (P) ) tOHM5«Mift 

(c) £*, (d) ©*rrs-«©R 3 Olt 

I + YOH | 

—Si -OR 3 ► -Si— OY 

I - R s 0H | 

OR 3 OR 3 

(a) ( d ) 

(3) im*#*tt:avk*f,/->n (a) tOHM 
Kfctt*r«Mb£«l (c) *. (a) (DWr^-gBraR' 

;USro-5t,cO'>n£< < tt>-^<hTS^^-e-TR 1 OS* 



— — SI— OY + 2R J OH 
I 

oz 
(P) 

(c) cD^-r-Sh Kn + ->;PSi3J:D:*;i.jK^->;UScD 
0%<D'PU< £*-l}t-CB.fo2l£TR' OS* (c) 

[0 0 3 3] 



+ ZOH 



- R*0H 



I 

— Si— OY 



(c) ©&S£^»X«LTfc*Efctt#*3£*ffc^«j 40 

I + ZOH I 

-Si-OR 3 ► -Si-OR 

I - R s 0H | 

OR 3 OZ 

(a) (e) 

OH^IMfi<t^«l (c) U> tKP+->;PSJ3 

^TSit^lr. a^-nJtg^ga?nSi5«t^x#^->s 

*^itfn^'M<ifci a©si£;tts^ i ®sx±m? 

(c) til 50 



oz 
(P) 

(e) t#U7- (b) <h*. (e) ©#-T*-«©R 
3 OS<t (b) ©#T-5h KP^->;i/S*«tlX*;P#^ 

vJl'iScOSfcO^Ktfc— #£TS«;*1i-TR 3 OS 
* (b) ©SeStX&T-S., 
[0 0 3 4] 



+ YOH 



I 



-OY 



R'OH 



-Si- 

I 

oz 
(P) 

tlftl***. fctAtf. — Z — OH (fcfc'U zili 
E-«5* (Z-l) ~ (Z-8) fg^nslT^ 

^M^dMj U— K 3-fc KD*->7ntMM*£iJ 
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^~ K 2-b Kn*->7 f obJM;$':y-D l^-k 4- 

*->X5\/M;y-i7 ij I/— K 2 - b h'D*->7 F nb c ;k7 
^■JU-K 4-tHP*y^7?'Jl/-K 7 'J 

;k 2-bKD+yifJM^^iJ^7S K 2-bK 

®E> ^Uv-h*-;k x^i/>yij 3-;uqB/^'J yy;i/ 
x-^;u. yu->K». 3, 4 -X** jo 

it (Z-l) - (Z-3) *><fctf (Z-7) T*3*l« 

[0 0 3 5] ±E©«fc-3fcS:jftR*tt. MiK<D??ftT* 
&H##«ETfcfTfc>*l*. MitLTIl (fti 

*tf, an. mm. mt, mmm) . 

(4*. HUB. yat:t>l, ->a.^K. p-h;i/x 
>X;k*>SP?) . W«75>{fc^!fe (fefcjttf. Mj 20 
X3\>k7=>. hij7*Dh'^7 5>f) , ^WCDVtsV 
&mit&<&) (fctAd J-MJ^A^ h+yH, ^-hg 
^Ih + yH, ^■J^A^h + v'H. AU^^ 

Atf, Gai O,, Tl, O, . Sb, O, , Al, O 

[0 0 3 6] ±E£«Efc«, *?W«f*fcttai*?WT^ 
0-2 0 0 »l£L<fi4 0-1 3 OTCICjJDig^tx. 

My-yD4if> (a) . *U7- (b) &£lMt&®) 

(c> a«»#-r*t>©T*fttf, -r^T&fflT-#. jtt 

^S^YkTK^S ; ^+-y->, s\~75>y. Ir95>ym<r> 40 

nail? >m<D/\ny>ltmit*mm ;fH5tFD7 

v5j-*+f->. n-^^x— 7-;MSf©x— 
*;^^;Ux5 L ;^h>, ^^P-f Vf^iVr b>m<o 

[0 0 3 7] 5E»EffcK8afl£fflH&«£. »S*ifc3j* 
UV- (P) *J»9ffl-r#ftfcLTHU #'J?- (P) 

a*, mm bfc*«*jwc«*r*«^fctt*«»»js« 

#'J7- (P) a«*»fc#«BJHKj6JnUfc 50 
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(p) *a»*t*ffl-r**^«, *«»jac8«pufc 

[0 0 3 8] 3£&&f£ta. fctAll (a) cpcDR' O 
ait^lc'WLT. (b) «t>©k h*D*->JU£iSJ:tf* 
^'^v^aco^E^O^std^O . 0 0 1 — 1 
&3«fc-5C#y-7— (b) tfflU, L*>*>, (c) *W 

0. 0 0 1 -1 <DM-&£ts:Z>J:o\z1t'&® (c) £ffll> 
T, Mi*©#ftT£&t;i##aET. 8^Jf s^ia^aij 

Tin o #-5^1*^*1-5. 
[0039] s;»s«oiRfc**«#ar*tJD*»«ptt 
*;ktf/.->D^-t)-> (a) or' o*cDin*$M*i3«fctf 

<. #ft<*1*-r*>l 0 0 0 ppmHTl:ffSAaj:t«J 
#ij7- (P) *f£*fca&©±E#«£*tt 

«» £«tt*rfiK%«<b£« (r> ma, cn<t 
#«*?rififc*«iee i E,>T- (b> *#a^s-e-.s# 

[0 0 4 0] (R) tt, ±EEtt 

(Z) (Z-l) - (Z-6) 

T-£2tlZ>*><D(Dfpfrt,Mtenz>'J>t£< £*> IS* HI 
KJLfcS iJTFStfU (Z) tS ifWS i 

-0-CSS-&£^j£bT^-Mfc£*5TifeD. ti^H 

TE-«a<3rr3S$n*a^tt^r«a3Hfl:^» (K) * 

<t tfT^HajfetfTE— KSC€>T3S $ nftV^^Jts&t 4 
0 0-1 0 0, 0 0 0ffll^My*'JyD*t> 
(L) 4>61tfn4'M<it,iiT*S. ddX% S 

[0 0 4 1] 

R*4-r-, 

I 

(ZO), Si (OR 8 ), -<3> 
(OR 8 ). 

I 

(ZO) , S i0 (< -,... 0/1 



ZUULE-ttA (Z-l) - (Z-6) 

n-5S^e>gtfns it, r 5 4dJ;z>*r j ±^l>c 

*>©T**. r«l~3CD§». s«l~3©g». r 
+ slJ2~4fflIS, ttt3«T©iEO». u«3«T 
©iE©*, vtiO~2©®ffl<75». t+u + v«3^T 

°> ISiawZttStWCig— TfeoTti'M< it> 1 07>* 
a^oTfc«t<. R' a»i#Wi:iBt»5jH, 
CDR' ttH^t3|^-TaboTt>Sn£oTfc«i:<, R J *i 

i^^+i3ffi^$,^,«^, «ii(CDR j fjsiMrra-T* 
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(K) tLT, ttT*\Z2mVJ,±.CXS.^\ZW\-titz\*'}> 
Zl< 1 ^>iii*S/j:o TUT t.^ US Z A'Sft 1 
&tt#«83i&fl;-&*5 (A) -p, 0. 5S (M/N). X t 
0 5r^-r?>^^tt^-;u*V* l J>'D^-y-> (f) 

[dCT, M«^figtt^;U*V^U ->D^-y-> (F) CD 

UT*aS (Z) COg:€:«t-.3^TcDiECOS:T-2b-2)c 3 
*^gtfn.5 lM5r«fflT^«-&IC«. (R) £ (B) 
£©£»*fc»UT (A) 0. 5-6 0wt%;fc<fc<>* 
(F) 0. 5~8 Owi%(Dft<D'J>te< ±b— 
HT-^Hf £ «T**»3W«f T*fi^ £ d i cfc 9 , 
^bfl5#'J-7- (P) (p\z-&j£ (Z-l) ~ (Z- 

[0 04 2] fl4e££&#tt&«<b£«| (K) OAftM 
<hLTta, ttAH ^^^7 >J n^->x b*~> h V* h 
*>i'7>, *?>p >J p + ->x )^-> h IJlF + y->5 
>■ /^'i' U D*->x F+-> h ij 7t t- + ->->7X * 

+ yXh + ->hU/ h^->->^>> 7i? ij d^v-t'DaH 
^->h'J^ h*->->7>< 7^7 "J p+-> h iji H^-> h 

^^i"jD*yMJXh + yy7>. 7i"jD + y 
MJy< h*v->7>, 7i7'jD*->hlJlh#yy7 
>. 7i"jD + yhiJ7tt- + yy7>. 7'JM*y 

CH, = CHCONHCH, CH, OS i (OC 
H s ), . CH, =CHCONHCH, CH, COOS i 
(OCH,j, tziZHtmVf%Z\iiifiT-*Z>. 

[0043] 2> , m&&mmm.m<t&® (a) auwmt. 

LTtt, fc'X (*^i7'J D + y7* D jS+y) iM h*-> 
5>^>, t*X U^yijD+ylh + y) y^h + yy 

fX (^^i7ljD^>-^D#^-» ylh + yy 
t*X (y^^i7 IJ D + ->X h*-» yl h + yy5 
>. fX (^^i7'J n + ->7>^-» h^v-->^ 

fX (^^i7UP + ->->-Xh^-» >?^h + ->->5 

>. t*X (^^yUD + yf h7lh*y) S?* 

->7>. fX (^X'J D^->;7 □D^DTtf + y/) 
h + ->->^>. hU7 (/i'?ijD + y?DD7'o^ 
» *h*«>->5>, MJX (/^i7'jD+yXh4 
-» ^h^->->?>, fX (^^i7UP + ->Xh#-» 
h + ->->7>, fX (7*7 'J D=^->x >J 
f-*->->7>, fX (7i7 ij D#->x y7i 
y**->->5>>. MJX (7i7«jD*->xS*-» yCh^ 
~>->^>. MJX (7?UD*ylh + y) 7i/ + y 

->5>, fx (7^ ij n*i/-/a-#*~s) ->*yc M£->-> 
5>, fx (7i7'jD + ->x> + -» y^K + yy? 
>■ MJX (7i"Jn4yyXh4-» K^->D^->-> 
S? (*;y-y- 'J i^MM>->5>. ->* (* 

^i? 'J D + -» ylh + yy7y, MJ (^^ijD^ 
'» :/MM>->7>, S> (7i"JP + y) y*h*«>-> J 
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(7?ijD*» ->'7-tr h4->->7>. Mj 
(72'Jn*-» X>*->->7>. fx (7UM+ 
-» ^h + yy7>, MJX (7'J;U^+-» X M^ 
>->^>. MJX (fxJl/Xxy^-» ^h^->->7 
>. (CH, = CHCONHCH, CH, O). S i (O 
CH,), . (CH, =CHCONHCH, CH, CO 
0),Si (OCH,), /j:i*^^tf-5c:t^T-^-5)o 

[0 0 4 4] ±IBS££:*Jk;tf/*»J ( L ) 
©MW^MStLTia, ttAll ±E-&5t(DT;- 

bTttbn-s^^ai^^-ig^T^^n-s^'j 

SiTffilLT^^n^y-^SS^^l^y-^K^i^;!, 

->Q*-y->£. -KZ-OHTi^n^OHMSS 
tt**Mfc£* (C) (Ztt±E-jRSC (Z-l) - (Z 
-6) TS$tl5lT*5 t ) , T'fcfofc, CH, =C 
(R')COOR ! OH (R 1 :fcJ;tfR ! 
b) . (^) 7£DJU& (CH, =C (R')COO 

20 h : r' . ch, =c (r')r' oh 

(r- s-fctfRMaiaEtHi;) , ch, =c (r')c 

ONHR' OH (R 1 &£tfR> ttffiEi|H|i;) . CH 
, =C (R')CONHR' COOH (R 1 43=tDCR J tt 
WEtraU) . CH, =C (R')R ! COOH (R 1 

[0 0 4 5] Stc. ffHtttj7- (B) tLTIl 

30 HI ; 7i7'j;y^XX-7JHS. U Jl^BSxx^HS. 

>gxxr;H, X v-j^xx^^^t'co^F^D^ 
^^>^xx-^;Hi ; 7^'j;P75 ; ^^^'JJU7 
5 KSi ; 7>JMt^ ; f XJyX-^JMg ; f xjyXX 
; 7,^U>m ; f XJUx h 'J;HS ; 7->*AJH§ 

[ o o 4 6 ] fcfc&mmmmfc-itvo (R) ttyy- 

40 (B) &&m&$1?Z>!£(D (R) i (B) o»§B. 

(R) + (B) ©^ftllC^LT, (R) 0. 5-10 
0wt%. (B) 0-99. 5wt%c7>tSHT-£*K (R) 
A*0. 5wt%*g|cr)«^(r«, tf'JV- (P) tpcs i 

or 1 t^om&*m-fz>#v-?-tf'Pu<uz>&?:ft 

[0 0 4 7] Kfoftmm&mitG® (R) ^T*5l> 

urnt^y?- (B) ^a^$i±^77ffi«. 
io fl^TtiK u*»u&3&»&, tsmmmitft®) (r) t 



( 

17 

isTg>-gm&&mj£mit-sy) (a> *>w&*)\,fi;-$. 
<)~>c>*v> (F) zmm-?z®£\z\t. mmmszt 

[0 0 4 8] ?>>t))m&m!thmtLT\t. tztz.\s. 
m&mt&ffl<Dmt vx\tw\zmmttj:^, ^miz&m 

ffl\ZJf®tti.K) J $>-?<ti;Z<DT, fr^Kte (R) + 
(B) (D&stmiZttLTO. 5~7fft%. ^l3»*b< 

to 04 9) #«ia^k 
^ti (R) ^iyt^yv- (b) ^^-r-5fecDT-$»n 
im\zm%:2tL-r. m&&itLT\t. yb>m. ix? 

[0050] sfe. m&jim 

Si^(0®ItaicDL^$^t> 3 0~2 0 0t. SfS 
b<ti5 o~i 5 O'Cwigfflt^ns. *a^roKRicS 

t>*»*to/«tt». a££fr3P#Wtt, tiAH 1~1 2 
[0 0 5 1 ] ClO«i!8O36iBefcJ|^rffi|-j:0ffla$t ia 
Ia~Vai£. Ib~VlIb^*3«ttA'III^t»iStftl-5 1 @« 

ss&jg. Kit, QA,mm&£zf73LU->7>it 

is«fctf, AJMSSHiatt. Ib~Ilb &:fc ' 
****** £«tf:h£4>ft < 1 1> 1 *g«*tt0> 

<t? oa. smitm, m<tm~m. E.mt7 

a, mic^y 3/-\jih7')i- 

(CoO • nA 1, Oi ) . nAJUhyiJ — > (CoO 
• n Z nO) . ?f>#*J-> (T i O, -CoO-N 50 
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iO-ZnO) , f^Xin- (TiO, -NiO- 
Sb, O, ) . (Fe, O, ) . 5>)l$ CMg, S 

i, o,. (oh) , ) . »ff.(Pb, o, ) . mmt 

&Stti7DA&f3 (PbCrOj • PbO) , M 

[0 0 5 2] (*miVto) :*Kfc7;i,S-r>A, 
fc-?^*->?A. $7k3iK. It&iHLf* (o-FeOO 
H) 

0 («Hfc«9) :«tffcSE». * KS^A-TXD- (C d 
S) , t) FSOAUy h* (Cd (S, Se))f„ 

[0 0 5 3] (S^b«b) : £<b&*«. 
A# 0 

C4MgCO, -Mg(OH), -4H, O) f. 
('J>»ttO : 'J >»!«, U>»ffi»»U^A. 3A* 

(Co, (pa), ] ^„ 

1 [0 0 5 4] C7jcD->7Xb!g3) :JBW (Fe, K s 
F e (CN)« s ) . ->7±-f K»«. 

(A — 5fs» : ^-^>y^-^i7. HiB#. 

(^M) :Al, Zn> Ni. Cu, Fe. Ag, Au 

(S«) ii'yT.WL, mfa. 7)V^-jr^ mtT)V^=.^p 
AS. SiCi> AltS. ^;l^;M£, -fe^>hte, zi 

[0 0 5 5] z<o&m<D&m&numt&. tzizA.u. &. 

[0 0 5 6] #*a#<tjS^-rsi9»:*BBk«*ff 5fc 

«&ictt. fctAtf. (p> eftweaiicttfti, 

&tK»jv- (p> £*:ra#u-7- (p> effttttfticg 

O^ScD^^ y-izMVT. (P) ^Wli^J 

- (P) ***UT<i:*««fc7^5-*»ijpLT^5 

[0 0 5 7 ] «-'««t{*:«i:ig^-r4^IC«IB»*S:ffi& 
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-r^ic. * (p) zmtQL. ifajLfiEEH^jis 
i&Bmz'tTojjtii ■, mm m^m&mm. z. 

£mi©^y (p> £S9hi,ts*£ 

SM£#£fT57j?£ ; a»«Dft^;HCJ|«l»'-7- (P) 

Uv- (p> A*»^r*j:tfc«k07-f 7-©*isek» 

CO 0 5 8] (P) &fttt£-g-£|B 

Ktt, tf'JV- (P) 1-3 0 

wtX«)*|^Tffllr»4Ct*t»*b<. 0. 5~10wt% 
©S^Tffl^SItAtlC'jifiH,^ :j<ij7- (P) © 
fJ^**^lit7^ 5-K»ftt5#'J'7- (P) 

#r-5#'jv- (p) *«#a-r4&»aiii«»tt**ftT 

[0059] me#u^- (p> zmmmmzmmhT 
&*»«■«>: b-na. tziiA.te. jP'jt- (p) <oi@g£ 

3 0wta66lT<t:-r*O)6«»*b<, 1 OwlXfiUFtT* 
©J:5fc, ^H&S^tl^c^^ 

fls-tHHM£*si4i±-r«. mmtyj ^-©#® 
(p) bn. 

TOtWIBttfy*- (P) <Sfc 4 

a6. T€r4fc^tffi<fca«k-5l;:#y v- (P) cojgi§£ 

to o 6 o] ±E©«t5i:. *'ifiekJl*h&7-r 

tSinbfcO. *7ll-*W«-r 
RLfcOTSt. *5»J-©*«3»* 

vt*<Dmw&M7j 7-&mm?z>m-&\zik 
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UV- (P) WttlZ^WLTl^t. fi^iiST 
«flBt#Uv- (P) fc*Hfrfts*i, »*tt7j*J:D-Ji 

^-^SSILfcOTSt. h't^;^C07w 7-© 
[0 0 6 2] ±E»T?J!fitt*IIB£bTtt. 7 

s kwm. -fSK^ig, o^zymm. ^utw7^ 
mm, mta-'j^>mm. ^uxfi^x ABsstsg 
20 fcuHuxx^Mk -7 3Lj-)\,mm. 3L#*ismsm&&. 
T?v)imm. 7i?<j)i-x^u>mm. di 
*o 77V)v-vu$>mmmf)mmzf\z>. 

[0 0 6 3] *S«*«*«*Jgf»:T».5«^tett. 

(P) *«tTK#t««**f*»«S-B-4ct 
fc±D*»**r©»iij3JcR£fT3. /£iJ#©3?M&3ft;: 
ffl^S. tf'JV- (P) **tf**tbTtt. &». « 
*39, *&»$9. ->-'J >^5¥J#C0Sffilc#U-7- (P) 
30 £ in b 9. #Uy- (P) Sr^ti^^J 
fcfctf bTfcSJSSto&^-fv-,!: 

#'JY- (P) *#tr»#€riEHJflcfc»* . 

■5). ^^T^ffite. f-<7t'>^ d— ;io — 

u v- (p> »ciaiiBtt«cna«, o. iwtx 

(P) cpMHitid, 
[0 0 6 4] rne>©73^(;«tntf, (p> & 

t©»»tt*«iai±-r4. *U7- (p> taa^^^^ 

»$t5il;lt *'J7- (P) ©s i -OR' S©jq 

I *©|BI:. **«*L/«t«r»*JW*ffll r ^«^|- 
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u. *£8sftj-f-5££-k:te. (p) cor 1 oa 

ltJH^bTl 0 0 ^AmTVTkZmtaTZX&ftZ 
U\ TKoofiJ^^T^i, *'J7- (P) *««ai-r 

[0 0 6 5] 

Html ±E#j£©#>Jv— (P) e*{tX#Cttftfc3 
■S^'tiCckO. tf'JV- (P) tfe^LT 

[0 0 6 6] 

OTtij, rggj a rasggj 4, r%j « r w t 

v- (P) £TfB®!it0iJ 1 ~ 1 3K<J:9, TGJtttlMT 
t£/BT*Jt*toi # U V-*TEJt««ji«H| l ~ 4 fcJ: 0 

[0 0 6 7] 1 - 

my a, m&tt* H&m&JxtN, xxmxn 

&ffi?Lfz 1 'J -y h^cD^^^MSj^ggi^W^^Ji IT 
h)lJL>2 0 0 g£A*l. N, #X&*AL&>&*& 
X>£1 1 0 ± 2"C(DfiSICPSLfc„ OUT. 

R*tt**S*ft;^« (R) <hbT2-^ ; $'i7 
UP + yIh*yh'J^ h*->->^>l 0g£, ig-gig 
tty?- (B) tH^fW^J'Ul'-hlUg 

BBJ6«ytbT2. 2 ' -/"/fcfx-f v^dz MJJU2 

MT&fcnBftTlffmj^&Rttfctt. 2, 2' -7 
ytX^V^DZhiJAO. 2g*3 0*M3frK2|§i 
gsiJBU MiC2B$p B m^LT#S££fTU. #'JV- < 
(P-l) * J h^x>(c^«?L^?^$g!jgLfc. K# 
'J -7- (P-l) 00, WSfcOOT 

fee 5 

[0 0 6 8] -«ififl|2. 3- 
KiSttl K*UT, £J&ttttM8*ft:ft«| (R) i3«fctf 

^stgtt^yv- (b> (Dmm^^xsm^ i t*rj: 

(P-2) *«£# (P-3) wn^tih;n>i:8)S 

f#£n7t#'jv- (P-2) , (P- 5 
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3) »»««*SS5l:SLfe, 
[0 0 6 9] -S3jgfiSJ4 - 

O77X3l;Th5^h*yyy>6 0 8g, * 7 2 
g. a»*tt»-f*>SJ»«JB7 , >AT-ij^M 5 (p- 
A&A-7. • ^>/1>ttS) 7 2 g&£Zf*? 

6 5-0 Zmil. Thy^hlri/i/yXDbQTliftmmf; 

io [0070] »ap**#u «a*fc«>t, s 
i o orT-angfcu ^^y-^^g^u^^e. mic 
it * . > * y -; ^;g£ l, & < ^ 0 fc e, 

zn-isTtitmeiz-zim*.. 2-tKo+yi?w^ 

£> 'J U— h 1 0 4 g £ y. h^y>0. 0 2g^M, S 
^b^s^iiSgTl^fKljn^ (i§S7 0'C) * 
■jy h + v-vn^-tJ-xoy h+ySt2-k Kn*->x 
^M^fJU-hOSE»K**fT-3fc. OUT. fftf 
»«J**»6«ISiSfcftA. 10 or. 2 0 OmmHgTT 

(i) 

[0 0 7 1 ] S^tt^-;u^fy#u ->n*-y-> (i) ©is 
fc. a^tt^-;^y#u->p^-y-> (i) co¥i$ffl/££ 

K«fc0 3t*bfc. y h+~>acoa«. a£&^;),#/# 
y->n*-y-> (i) ^©a#^^y— ;u*^a&GCT» 

lN-NaOH*)S«10 0gl:SSttW 
30 #y*u>-n*u-> (1) 2gm, 6l*ra«#Ufc 

«-B«to^^/-;i,SGc-T)iiL, itiraufcy* 

■«*-> (1) 4 , coa#-TS2-b Pd+-/i?;m^^U 

co^w^cko. »^tt*;u3!fy#g^D*-»j-> (i) 
co^^Mj*^;«, 

CH » (OCH,),.,, 

0 I i 

(CH, =CCOOCH, CH 2 O) „.„SiO,. t . 

[0 0 7 2] ^(c. SSig^J 1 tC*UT, -S^tt^rtlSPS 

ft^ft (R) t LT±fea^tt^-^v^u->D^+»-> 

(1) SrfflU, ^mfigtt^Ey^- (B) ZmUZTHTM 

iz&xtz&mmmizLTtf')-?- (p-4) **k;i,x 
>t»*ufc««*#fc. ^e,tifc#uv- (p-4) 

-S3i§^J5~10- 

1 mmm i s«tt^r«a*^* (r> . m-g 
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®fliT (B> **^*****WMI®MU» -5) ~ (P- 1 0) 5 

«tw«*ai*<kcX2fc*-rj;ptLfcc:tKwa«ii [0073) 

«1 tH*fcLT#UV- (P-5) ~ (P-l 0) »t Hi] 



13 

ii 
m 

f 


j 

^^m^it^o (r) ©as 


1 

B) om&kov 




1 


I CH 3 

1 10g 
| CH 2 -CCQOCH 2 CH z OSi (OCH 3 ) 3 


JfiMMvi^ 144g 
46g 


2.4g 


2 


1 CH 3 

1 1 lOg 


J9»j»99fc-t . 190g 


2.4g 


3 


CH 3 

• 7g 
CH 2 =CC00CH 2 CH 2 0Si (0CH 3 ) , 

CH 3 

<CH 2 =CC00CH 2 CH 2 0) 2 Si (OCHj) 2 
CH a 

1 0.4g 
(CH 2 =CCO0CH 2 CH 2 0> 3 SiOCH s 


tt'JMWVM' 46g 


2.4g 


4 


MG&ntmsmttva) 20* 

CH 3 (OCRs) 1. 3 8 

(CH,-CCO0CH«CH I 0),.„SiO,.,. 




2.4g 


5 


CH 3 

1 7g 
CH 2 =CC0OCH 2 CH 2 0Si (0CH 3 ) , 

CH 3 

<CH 2 =CCO0CH 2 CH 2 O) z Si (0CH 3 ) 2 

1 0.4g 
(CH 2 =CCOOCH 2 CH z O) 3 SiOCH 3 


iffcwww;*^ iOg 
i80g 


2.2 , -r^y7"?nrhw 
4g 



[0 0 7 4] 



[*2] 



( 14 ) 
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ftmW-S - 2 9 5 2 9 4 



m 


5J5S^SS^/k^g3 (R) (Dim 


b) ©^f^^i; 




6 


CH 2 =CHC0NHCH 2 CH 2 0Si(0CH 3 ), 64g 


m*9M\r-b 68g 

»V> 68g 


lOg 


7 


CH 3 

1 64g 
CH 2 =CCO0Si(0C 2 H 5 ) 3 


»ftjWJlM 68g 
my 68g 


2,2 , -7'/tf*p/7>DxHft 
10g 


8 


CH 2 =CH-Ph-OSi(0CH 3 > 3 64g 
Ph: 7xOt$£ 


^? iwmih. 68g 
Wlo 68g 


lOg 


9 


CH 3 

1 64g 
CH 2 =OX)NHCH 2 CH 2 C00Si (0CH 3 ) , 


*?»;W)l<-h 68g 
Wlo 68g 


lOg 


10 


CH, 

1 44 g g 
CH 2 =CC00CH 2 CH 2 0Si (0CH 3 ) 3 

1 17. 2g 
(CH 2 =CCOOCH 2 CH 2 0) 2 Si (0CH 3 ) 2 

CH 3 

(CH 2 =CCOOCH 2 CH 2 0) 3 SiOCH 3 2 '°* | 


jfiWy'Ji/-* 68g 
7?t<> 68g 


2,2 , -7^-fV7"JDrF«M 
lOg 



[0 0 7 5] -ffiig«sjl 1 - 
K*t«. fi*fK *TP*J:aCN, tfX^AP 

1 'J y hJKD^^XSS^SIX^^tLT 
MH>3 0 0gSAn. Nj ^SlAW&hJl- 30 
x>£l i 0±2"C©fi«»;:WI»Ufc. O^T% S^lg 

6 1g, 2-tf- , D + yi?;M^i7'Jl/-h3 9g > 
7 5?*;US^HJ6JBtLT2, 2' -y^t^ 

^a^BBjesytLTi. i" -ex (t-y^w-* 

-3, 3, 5-f-'J/?;P->i'DA+i)->o. 3 
g£ lP#F^i5$(c 2|Hl*SsiDU W.iZ2mmimmVTh: K 40 
P+yMtflU?- (b-1) tDh;kc>JS«{£$§ 
»6tlfct Hd + ->;US$^-#ijv- (b-1) © 

»a£^r#'jv- (b-i) ;:a>2tjg£ 

•TWitLfcHflE£6 0"CT5«NS1*£«;*U t KD=f 50 



->^Mt*'j7- (b-1) «r«fc 0 i^uv- (b 

-1) ttl^S&O^l 3fflCDhl«D*->J«^ 

CO 0 7 6] O^T. SJfti, jgftJK 
2 0 Om]©E3t3P7^xnf32)P7K^0tt^-;i<^/->D+ 
•y-> (a) tlTfS7^h+y->7>7. 6g> ±# 
»»*fflOH-&#^r*#Uv- (b) tlThKD+y 

vi/£-&^r# 'j (b-i) ohji/x>^tg8 0g, s 

(c) tUT^'Jy K- )V3. 7g, h 
9fi«fflnS#^ JEE7J2 0 0mmHgT8 0t*T2 

«#u (p-i i) a*h;n>fc«#b&» 
mzm&Ltzo t#e»tifc#>jv- (p-i i) <Dfttf$* 

[0 0 7 7] -Sjg^Jl 2- 

mmmi ltot Hp+y;«tw*u?- (b-i) 

7'j;M^y'Jl/-f-2 9 9 gi2-t h'D + yi^ 
W5"JI/-hlgif, 7y*;HgI^J<!:LT2, 
2' -7y'k*7'f 7 7"fnr h U;H . SgJfflUfe: 

■jv- (b-2) ohju^saiijift, fsjifttH 



( 15 ) 



27 

n+->;u«-^w#U (b-2) »a. fSaW-mftTMl 
5 0 0 0 l»f3tO¥^4i©fcKD + -> 

[0 0 7 8] OUT, iggst> fcamS£MAfc 

2 0 0«lOB'DP7773l:lD*»)(ptt^y.> D + 
(a) iUTfh7lh+y->7>'l 0g. 3£#*§ 
MfflOHM.ti#'j7- (b) tUTtKo+yJP 
IM^'J^- (b-2) OH^X>^8 0g, hA< 
l>3 0 g$Atl, 2 4^BJa8KTlDJ»Ufc 0 
SiftMi 1 t|Bj«fcUT3j«Uv- (P- i 2) *th;Wx 

»«iT#"U7- (p-i 2) *«iftLfc. nzntz* 

•JV- (P-12) 6 fciSLfc. 

[0 0 7 9] -UN] 3- 

&&«-. ft^«£(!A;t 2 0 OmlWGSon:?^ 
xai-ijoTK^tt^-;^ j i^u^y ( a ) tbr^h 



10 
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1?. Kn^€ 'A-fo>-2 0 0j . R^»fI15 0 
0 0-2 0 0 0 0. AM+->;H0. 02-0. 06 
mmol/g, hKo + ->M0. 1-0. 1 5mmol/g^ 

#) 4o gl *->u>7o g . ^m&m-c^y^mmm 

7>A'-'JXhl 5 (D-A&A-X • y>A>ag) 
2g£A*U SffTICl 2 0 < C^T2Btra*n^T#S 

5**»JU *'JY- (P-i 3 ) *t^->U>JCJ§«b 
if,nfc*U?- (P-i 3) nft 

[0 0 8 0] ■ 
«3] 



n 


-9- V ( a ) ©ffi&fc g 


±&}mm o h#^»* 

'Jv- (b) ©tHfes^tffi 


T 1 

lk4§) ( c ) ®gp 


11 


7. 6 g 


t K d * *>;i^#3r # i; v- 
( b - ] ) 0|- ;px y?g$ 
8 0 g 


3. 7 g 


12 


1 0 g 


. b K t3 4 :>;i^Hr*' >; 
(b- 2) © hMyiigi 
8 0 g 




13 


■r h 5 7* >■ 
1 0 g 


i^t^ r /nM p y- 2 

oo j mmmm^h) 

4 0 g 





[0 0 8 1] -lt««ififi»|l - 

mmmi iz&^x. 2-**:57>jo*->xh*->Hj* 

U*h*->->^> ((i@{b^a§3. TKBM-5 

0 3j ) &m^rzztEXMzmmmi tnmtzn^, it 

^ffl^'JV- (P-2 1) ^FMyllllLfcgi^ 

ii&n^.jT- (p-21) ®^«g**iS6 

[0 0 8 2] -ifc«ffiljg^J2- 
«jft«5»:*Sl-»T. 2-/^yijn*->lh + yNiJ/ 
h*->->^>, h'X- (2 -j* ^^7 ij d + ->X 
>*;* h*->->7>. HJX- (2-/^^U a+->x h 

bm- 5 0 3j) i o g&mwzztsMimmms t 

fflmizfi^, jtlSfffl^ijv- (p-2 2) # h;uxyic 

(P-2 2) 03 



40 



[0 0 8 3] -tt&mmM3- 
mmmeiz^T. ch, =chconhch j ch, 

OS i (OCH,), 0^bOICr-^^i'UD+y7'D 

e;uhu* k+->->7> t K b 

M-5 0 3J ) *ffl^feCiK«.tt«jft«6t|BI«lcfT 
U. tfc«ffl*Uv- (P-2 3) *»h;Px>fc**bfc 

(P-2 3) (Dfrffimm 

[0 0 8 4] -tmm&m4- 

Hj6«ll:*HT. 2-**i7UD*->xK4->MJ* 
h^ri^iy^y(ORt)K>\Z2 -*-5>m d*->x h*-> h 

^. tkttffl#'J7- (P-2 4) *«h;ux>fc**Lfc 

^j&Srtf/c. ^6nt*ij7- (P-2 4) ©##r*£:3l 

[0 0 8 5] 
[«4] 



50 



( 16 ) 



29 
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m 
it 
w 
# 




b) (mmtsxvm 




i 


CH 3 

1 lOg 

CH 2 =CC00(CH 2 ) 3 Si(0CH 3 ) 3 


ffAMMV-V ld4» 

* f Irs J / J V 1 imjg 

y^mm^-\ 46g 


2.4g 


2 


CH 3 

1 lOg 
CH 2 =CC00(CH 2 > 3 Si(0CH 3 ) 3 


*f>U**»J!^ I80g 


4g 


o 
o 


CH 3 

1 64g 
CH 2 =CCOO(CH 2 ) 3 Si(OCH 3 ) 3 


;WW'Jl-f 68g 
xfl/> 68g 


2,2'-7vt:7-fy7fDrh'm 

10g 


4 


CH 3 

1 lOg 
CH 2 =CCOOCH 2 CH 2 OSi(CH 3 ) s 


XfMWjw I44 e 

7^mm\f-v 46g 


2,2'-7y"t>fy7fDrHrt, 
2.4g 



[0 0 8 6 ] ft*, ^3t^Ji5J:^lt^^JT'#btX^ 
#>J-?-(DMm£ S i OKcDS i-0-C^©5t^, 

bTBitfiSL, *'X}-D7hi/77^- (GC) *5et 

tf&mmwzu-? ht/^yj- (hplc) ##rx% si 30 

U FT-IR##t. H-NMR##ri5«ktfS i -NM 
R»*rfc*»»tTS i -0-C&££fll|gL;t„ ttlg-?£ 

[ft¥^^ft) -tiB^i-cto?ia«i©LTje^jsi 

Lfe^'JV-lict^Tyj^-Si-ya >^7 dv h^7' 
(GPC) ftfcj:?), *>JX5PU 
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